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CONVAIR'’'S JET 880 


THE JET-LINER THAT 


YEARS AHEAD 
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The 880 Jet-Liner, latest to be produced, is 
the only jet transport to meet every performance 
estimate! Creative engineering - dramatic 
design - traditional craftsmanship - unmatched 
elegance - power by General Electric for 
superior speed—the world’s fastest passenger 
plane! With these advantages, the 880, built by 
Convair, a Division of General Dynamics 
Corporation, adds up to the Jet-Liner that is 

a .-- years ahead for years to come! 


sion or GENERAL DYNAMICS CORPORATION 


First to offer Convair 880 or 600 Jet-Liner service will be TWA, DELTA, TRANSCONTINENTAL (Argentina), REAL-AEROVIAS (Brazil), S.A.S., SWISSAIR, AMERICAN, C.A.T. (Formosa) 
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HE solution to antenna problems begins when someone 
says: “Let’s ask Kennedy!” 

A few of the many reasons why are shown on this page. 
These Kennedy antennas are setting new standards for all- 
weather reliability and versatility wherever they serve through- 
out the free world. 

Kennedy antennas come in many shapes and many sizes. 
But} whatever the type, and whatever the conditions under 
which it must serve, Kennedy can offer a design that fully 
me ‘sures $ up to specifications. 

K ennedy Field Service engineers are available to install 
ant*nnas anywhere in the world. It’s a part of the complete, 
int@zrated service that is still another reason why more and 
“asking Kennedy” about 


vit people in electronics are 
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‘nna problems, 


TRACKING ANTENNAS— A 60-fooi satellite tracker points skyward. 
28- and 84-foot models also available. 

SCATTER ANTENNAS — One end of a scatter link showing two 
120-foot antennas. 28- and 60-foot models are also available. 

RADAR ANTENNAS —A giant radar antenna forerunner to the 
BMEWS Program. Dozens of conventional types are also available. 
RADIO TELESCOPES An 84-foot radio telescope listens to the 
sheavens whisper. 28- and 60-foot models are also available. 
WAVEGUIDE COMPONENTS A dual polarized feed with two 
= waveguide inputs. Other large size components include many types 
of horns, duplexers, transitions, straight sections and bends. 

FIELD SERVICE Kennedy Field Service engineers erect an 84-foot 
radio telescope. Other services include site selection, constructon, 
personnel training and servicing. 

RESEARCH AND DEVELOPMENT — Acnnedy's antenna service in- 
cludes basic R & D in microwave propagation. 


ANTENNA EQUIPMENT 


-e D. S. KENNEDY & CO. 


COHASSET, MASSACHUSETTS @’Vergreen 3-1200 | 


West Coast Affiliate . 
SATELLITE AeuNEOe INS. of CALIFORNIA 
P.O. Box 1711, Monterey, California FRontier 83-2461 





AVIATION CALENDAR 


Dec. 26-30—Sixth King Orange Interna- 
tional Model Plane Meet, Miami, Fila. 

Dec. 26-31—Annual Meeting, Americay 
Assn. for the Advancement of Science, 
Morrison Hotel, Chicago, Ill. 

Jan. 11-13—Sixth National Symposium on 
Reliability and Quality Control in Elec- 
tronics, Statler-Hilton Hotel, Washing- 
ton, D. C. 

Jan. 11-15-1960 Annual Meeting, Society 
of Automotive Engineers, Sheraton-Ca- 
dillac and Statler Hotels, Detroit, Mich. 

Jan. 12-16—16th Annual Technical Confer- 
ence, Society of Plastics Engineers, Con- 
rad Hilton Hotel, Chicago, II. 

Jan, 18-21—Sixth Annual Meeting, American 
Astronautical Society, Statler-Hilton Ho- 
tel, New York, N. Y. 

Jan. 20-22—Capitalizing on ‘Technology, 
Special Research and Development Con- 
ference, American Management Assn., 
Roosevelt Hotel, New York, N. Y. 

Jan. 25-28—28th Annual Meeting, Institute 
of the Aeronautical Sciences, Hotel Astor, 
New York, N. Y. Honors Night Dinner, 
Jan. 26. 

Jan. 28-29—Solid Propellants Conference, 
American Rocket Society, Princeton Uni- 
versity, Princeton, N. J. 

Feb. 1-4—Winter Conference & Exhibit, 
Instrument Society of America, Rice Ho- 
~ a Sam Houston Coliseum, Houston, 





ra 34 Sixth Annual Midwest Welding 
Conference, [Illinois Tech Chemistry 
Bldg., Chicago, Il]. Sponsors: Armour 
Research Foundation of Ilinois Institute 
of Technology; Chicago Section, Ameri- 
can Welding Society. 

Feb. 3-5—1960 Winter Convention on Mili- 
tary Electronics, Institute of Radio Engi- 
neers, Biltmore Hotel, Los Angeles. 

Feb. 10-12—Seventh Annual Solid-State Cir- 
cuits Conference, Philadelphia, Pa. Spon- 
sors: Institute of Radio Engineers; Ameri- 


(Continued on page 6) 
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Z of WELDMENTS 
: and COMPONENTS 


quality 
control 


Quality control of precision sheet metal components for jet 
engines, missiles, air frames and similar end products demands 
the total resources of qualified men, methods and machines. 
At Lavelle, experienced craftsmen use a variety of inspection 
techniques and equipment at every stage of production... from 
tool control to final piece inspection...to maintain quality 
control of critical parts to exacting specifications. 


by LAVELLE 


Lavelle specializes in producing weldments and assemblies made 
of titanium, aluminum, magnesium, stainless steel and nickel 
alloys. X-ray, Zyglo, and Magnaflux methods of non-destructive 
inspection are certified and used to control material and weld 
quality. Close supervision by Lavelle inspection specialists 
assures consistent component quality . .. at a cost related to 
your standards. 


Quality control procedures employed by Lavelle are outlined 
in a new brochure describing Lavelle’s manufacturing services. 
Write for your copy today. 


Z dwvellp 


LAVELLE AIRCRAFT CORPORATION - NEWTOWN, BUCKS COUNTY, PA. 


Between Philadelphia, Pa., and Trenton, N.J. 





Smaller, Stronger Fasteners 
for the 
Aircraft 
Industry... 


Where you need the 

strength of a solid rivet— 

in those impossible, blind instal- 
lations—the new Cherry 3/32” 
Self-Plugging Rivet is the answer. 


These Cherry miniature self-plugging rivets are 

now available in the industry-proven Cherry High 
Clinch configuration. Ideal for delicate installations 
in thin sheets with no damage to surrounding material. 


A complete line of Cherry 3/32” Hollow Pull-Thru rivets is 
also available with either universal or 100° countersunk head. 


For technical information write to Townsend Company, Cherry 
Rivet Division, P.O. Box 2157-N, Santa Ana, California. 


*Patents Issued and Pending 


CHERRY RIVET DIVISION 
SESE SANTAVANA, CADEORMIA OO 


‘Townsend Company 
SENOS. cRNA 


in Canada: Pormenter & Bulloch Manufacturing Company, Limited, Gananoque, Ontario 





AVIATION CALENDAR 


(Continued from page 5) 





can Institute of Electrical Engineers; Uni- 
versity of Pennsylvania. 

Feb. 16-18—First National Symposium on 
Nondestructive Testing of Aircraft and 
Missile Components, Hilton Hotel, San 
Antonio, Tex. Sponsors: Southwest Sec- 
tion, Society for Nondestructive Testing; 
Southwest Research Institute. 

Mar. 9-11—Conference on the Mechanical 
Properties of Engineering Ceramics, 
North Carolina State College, Raleigh, 
N. C. Sponsors: North Carolina State 
College School of Engineering; Office of 
Ordnance Research, U. S. Army. 

Mar. 10-11—National Flight Propulsion 
Meeting (classified), Institute of the 
Aeronautical Sciences, Cleveland, Ohio. 

Mar. 23-25—Symposium on Optical Spectro- 
metric Measurement of High Tempera- 
tures, University of Chicago, Chicago, 
Ill. Sponsors: University of Chicago’s Ap- 
plied Science Laboratories; Jarrell-Ash 
Co.; National Science Foundation. 

Apr. 6-8—Structural Design of Space Vehi- 
cles Conference, Biltmore Hotel, Santa 
Barbara, Calif. Sponsor: American Rocket 
Society’s Structures and Materials Com- 
mittee. 

Apr. 6-8—1960 National Meeting “Hyper- 
Environments—Space Frontier,” Institute 
of Environmental Sciences, Biltmore Ho- 
tel, Los Angeles, Calif. 

Apr. 19-21—International Symposium on Ac- 
tive Networks and Feedback Systems, 
Engineering Societies Bldg., New York, 
N. Y. Sponsors: Polytechnic Institute of 
Brooklyn; Department of Defense Re- 
search Agencies; Institute of Radio Engi- 
neers. 

Apr. 20-22 — National Symposium on 
Manned Space Stations, Institute of the 
Aeronautical Sciences, Ambassador Hotel, 
Los Angeles, Calif. Cosponsors: National 
Aeronautics and Space Administration; 
the Rand Corp. 

Apr. 21-22—Southwest Metals & Minerals 
Conference “Metals and Materials for the 
Space Age,” American Institute of Min- 
ing, Metallurgical and Petroleum Engi- 
neers, Ambassador Hotel, Los Angeles. 

Apr. 25-29—4lst Annual Convention and 
Exposition, American Welding Society, 
Biltmore Hotel and Great Western Ex 
hibit Center, Los Angeles, Calif. 

Apr. 27-28—National Meeting on Space Age 
Materials, Cincinnati Chapter of the 
American Society for Metals, Sheraton 
Gibson Hotel, Cincinnati, Ohio. 

May 9-11—1960 Symposium of the Insti- 
tute of Radio Engineers’ Professional 
Group on Microwave Theory and Tech- 
niques, Hotel del Coronado, San Diego, 
Calif. 

May 9-13—Second Southwestern Metal Con- 
gress and Exposition, American Society 
for Metals, Sheraton Dallas Hotel and 
State Fair Park, Dallas, Tex. 

May 10-12—1960 Electronic Components 
Conference, Willard Hotel, Washington, 
D. C. Sponsors: Institute of Radio Engi- 
neers’ Professional Group on Component 
Parts; American Institute of Electrical 
Engineers; Electronic Industries Assn.; 
Western Electronic Manufacturers Assn. 
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a space p! ¢ cKet are ontns of meticulot 
analysis, enginee! and planning. The staff of 
S Tec] vow T.akawoiil : ; aoe 
opace ecnil { Labdoratories 1S NOW engaged 


1. a broad program of space research for the Air Force 
the National Aeronautics and Space Administratio1 


need Research Projects Ageney under the 


directi the Air Force Ballistic Missile Division 

ey space pi ay projects STL ope) ides the total concept 
approach, including preliminary analysis, sub-system 
development, de tion, testing, launch 
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requires ear al analysis i nany fields as 


11cal Management 


The STL technical staff brings to this space researth 
the talents which have provided system engineering 
and tech il direction since 1954 to the 
Major missile 
syste irrently in this program are 

Atlas, Titan, Thor and Minuteman 
nsibilities offers creative 

engineers, physicists and mathematicians 

unusual opp tunities to see their ideas tested in 
working hardware. Inquiries are invited regarding 
staff openings in the areas of Advariced System 
Analysis, Rocket Propulsion, Space Flight Mechanics, 


Dynamics, Structural Analysis, and Aerodynamics 


Space Technology Laboratories, Inc. 


P.O. Box 95004, Los Angeles 45, California 
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MECHANICAL FEEDBACK 
DRY MOTOR 
‘LOW FLOW CONTROL 


SERVOVALVE 














a - - 
“INDUSTRY STANDARD MOUNTING DETAILS” 


For critical applications where outstanding 

performance must be achieved with a 

minimum of weight, Moog offers the Series 30 
 Servovalve. These valves. utilize the proven 

first stage of the standard Series 31 and 32 

Moog valves, and are now available 

with rated Rows to 7: cis at 1000 psi valve drop. 


WRITE FOR PRODUCT BULLETIN 113 


MOOG SERVOCONTROLS, INC. 


PRONER AIRPORT, EAST AURORA, NEW YORK 








COMPUTATION — PRIMED FOR THE TEAM PROGRAM 


BURROUGHS CORPORATION IS UNIQUELY PREPARED TO CAPTAIN OR CREW THE CONTRACT TEAM 
PROGRAM. ITS MAJOR CONCERNS ARE COMPUTATION—AND COOPERATION, THE FORMER RANGING 
ROM BASIC RESEARCH AND SYSTEMS ENGINEERING THROUGH PRODUCTION TO FIELD SERVICE; THE 
ATTER DEMONSTRATED BY EFFECTIVE INTERFACING RELATIONSHIPS AND INTER-TEAM COMMUNICATION. 
ITH THE BENEFIT OF BOTH, THE TEAM APPROACH TO ANY SPACE AGE PROBLEM IS SMOOTHER, 


STRONGER, AND ABOVE ALL, SUCCESSFUL. 


ad Burroughs Corporation 


@ “NEW DIMENSIONS / in computation for military systems” 





Flex-support door seal designed by Convair is typical of advance design features of the 880. General Electric silicone rubber— 
with its outstanding resistance to temperatures, ozone and aging—is used extensively on the General Dynamics Convair 880. 


General Electric silicone rubbers meet rigorous 
requirements of new Convair 880 


Unique silicone rubber door seal 
incorporating spring steel flex-support, 
a fail safe feature that eliminates the 
danger of seal collapse. General Elec- 
tric SE-555, with twice the strength of 
regular silicone rubber, easily with- 
stands flexing of integrally molded steel 
support. Over 600 wiping action and 
pressure cycling tests prove seal will 
meet all operational requirements. 





G-E RTV high-temperature sealant is 
used extensively in pylon and pod as- 
semblies which hold G-E CJ805-3 jet 
engines. Liquid RTV (room tempera- 
ture vulcanizing) silicone rubber is 
easily applied and cures without heat. 
RTV has excellent bond strength, good 
physical properties, plus resistance to 
temperature extremes (600°F and 


‘above), ozone, weathering, moisture, 


aircraft fuels and solvents. 


R 
SILICONE RUBBE 
@serector 
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Now available: New G-E Silicone 
Rubber Selector. This guide will help 
you quickly select the right silicone 
rubber to best meet your application 
requirements. In it you will find im- 
portant data on applications, primary 
classes, typical properties and specifi- 
cations. Tells how to specify the grade 
you want by AMS, ASTM or military 
specifications. Write for your free copy. 


GENERAL @@ ELECTRIC 


Sector J1211, Silicone Products Department, Waterford, N. Y. 
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U.S. Air Force BOMARC Inter 
ceptor ground-to-air missile 
Nose cone manufactured by 


Brunswick-Balke-Callender 


Deadly BOMARC has nose cone of VIBRIIN® 


Heat generated by supersonic speeds is a critical factor in 


the selection of missile materials, High strength combined . 


with light weight is a necessity. Formability, transparency 
to radar beams, and freedom from erosion are of vital 
importance. 

For all of these reasons, the nose cone of the BOMARC 
is constructed of fiber glass-reinforced polyester resins 
VIBRIN 135 and 136A. These resins are ideal for the pre- 
impregnation. method used by Brunswick. Most important, 
they proved to be the only polyester resins tested that were 
able to withstand the high temperatures encountered. 


Where competitive resins lost one or more of their proper- 
ties at or below 500 F, VIBRIN was unaffected at tempera- 
tures far above. 

The success of VIBRIN in this one application has been 
duplicated many times over in Brunswick products ranging 
from aircraft noses, doors, and panels to modern bowling 
and school furniture. 

Look into VIBRIN for your own product needs. Discover 
for yourself the many advantages these advanced polyester 
resins offer, not only over other materials, but over other 
resins as well. Write or call today for full information. 


United States Rubber 


Naugatuck Chemical Division 


1252 V ELM ST. 


NAUGATUCK, CO 


KRALASTIC RUBBER-RESINS ® MARVINOL VINYLS © VIBRIN PC 


Akron - Boston - Gastonia - Chicago - Los Angeles - Memphis - 


New York + Phila. - CANADA: Naugatuck Chemicals - Elmira, Ont. - Cable: Rubexport, N.Y. 
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We 
produ ce 
results! 


There is much talk in the industry about state- 
of-the-art capability in stainless honeycomb 
sandwich fabrication. Actual production expe- 
rience in this new field of exotic materials and 
structures still is limited to a relatively few 
companies. And Aeronca is one of them. 

At Aeronca, we have fully integrated design, 
tooling and production facilities in operation 
today. A pioneer in stainless honeycomb devel- 
opment, Aeronca has acquired advanced tech- 
nological knowledge from proprietary R&D 
programs and production of components for 
operational air weapon systems. 


Wis. .120" eb ved, de¢/ 
iow Ux typical missile” 
Htuctore: 


Qptratiohalexpansidn has cfeated openings 
fopadditional seniorengineers Write-to 
W>W>Gordimier, Personnel Ménager. 


8783-AC 
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MERONCA | 
~designs—tools—produces:> 
complex brazed. stainless 
‘honeycomb: structures: 


The supersonic speed brake assembly illus- 
trated below is an example of our capability. 
This design, one of the most intricate brazed 
stainless structures produced to date, is 75” 
long, 4612” wide and 31/2” deep. Its complex 
cross-section required extremely precise form- 
ing and machining as well as special tooling 
and process control. 

Whatever your honeycomb requirements, you 
can save time, expense and headaches by uti- 
lizing our extensive experience and facilities. 
Our customers will verify that Aeronca pro- 
duces results ... not claims! 


LL Sy6intess heheytonb Top view >of new 
compotents for 5.58 spted™. brake -as- 
Aystier x sembly. 





aeronca manufacturing corporation 


1714 GERMANTOWN ROADS + /SMIQDDLETOWR, “OWIO 





I 
) 


WHEN IT COMES TO SHIELDED WIRE) 


S Z , ’ + 
. Pan $iate 
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SLIP CRIMP SNAP 


on the ferrule in the ground taps the three together on the a 


PRESTO 


the best insulated ferrule you can buy 


| 
| 
4 


How’s that for speed! And the post-insulation of the Termashield 
Shielded Wire Ferrule is easily and quickly accomplished . . . you 

’ eliminate close tolerance cable stripping required by other tech- 
niques . . . you eliminate blind probing of taps into other type 
ferrules . . . you eliminate solder and burnt cable . . . you eliminate 
lost time . . . you eliminate doubt. 


For positive attachment, top reliability, unbeatable speed and 
tangible economy, get A-MP Post-Insulated Termashield Shielded 


Wire Ferrules. 


Write for more information. 


AMP INCORPORATED 


GENERAL OFFICES: HARRISBURG, PENNSYLVANIA 


A-MP products and engineering assistance are available through subsidiary companies in: Australia « Canada « England « France « Holland « Japan 
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Cable assemblies by BENDIX 


Specialized designs for the most exacting requirements 
The versatility of design and reliability of performance able for custom designing cable assemblies to meet your 
offered by Bendix* Cable Assemblies result from over a specialized requirements on each installation. Cable as- 
quarter century of precision manufacturing in this field. _ semblies shown are typical Scintilla Division developments 


Our outstanding research and design facilities are avail- _in cabling for aircraft, electronic and missile applications. 
* 9 


MISSILE CONTROL CABLE: This cable is fabricated using both 
Benseal® (a plastic molded covering) and Bendix electrical 
connectors. Protects vital circuitry controlling the firing of 
missiles. 


& 
CONTROL HARNESS: This configuration, encased and sealed in 


metal braid and complete with junction box, can safely 
withstand the adverse effects of engine environment such 
as heat, vibration, and oils. 


HEAVY DUTY CABLE<Ground support cable assembly built and 


designed for hard usage at mis-ile launching sites. Heavy 
duty moldings and a tough neoprene tubing combine to 
resist wear, 


THERMOCOUPLE HARNESS: Flexible, completely sealed and suit- 
able for continuous operation in ambient temperatures of 
—65°F to 1500°F. Thermocouples are singly detachable 
and the sealed harness eliminates any chance of trouble 
from altitude, moisture or other contaminants. 


FUEL CELL CABLE: Safely conducts electricity to fuel control 
valves, pumps, switches and gaging devices immersed within 
fuel cells. Features: unbroken stainless steel bellows type 
conduit, double layer protection between current carrying 
conductors, stainless steel integral connector shells. 


RIBBON CABLERibbon type cable terminated to both standard 

MS or Bendix Pygmy® connectors. Advantages offered 
by this type of wiring include durability, performance, 
lightness, plus minimum space requirements. 


Export Soles & Service: Bendix International Division, 205 E. 42nd St., New York 17, N.Y. Canadian Affiliate: Aviation Electric Ltd., 2Q0 Laurentien Blvd., Montreal 9, Quebec 


SCINTILLA DIVISION “Condi” 


SIDNEY, NEW YORK 
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and the new standard in COMMUNICATIONS 


Sylvania Gold Brand tubes are playing 
an important role in the continuing prog- 
ress of communications. They have helped 
to establish new standards of reliable 
performance in military, commercial and 
industrial communications equipment. 
Now, in keeping with this outstanding 
record, Sylvania offers a line of trans- 
mitting tubes made in the tradition of the 
famous Gold Brand line. 

AM, FM, TV, VHF, UHF--whatever 
the service, there isa Sylvania transmitting 
tube to fill the bill. And it will meet your 


¥ SYLVANIAS : 


Subsidiary of 


requirements with greater reliability be- 
cause of Sylvania’s Gold Brand back- 
ground. This means extra quality controls 
and stringent specification requirements 
for premium efficiency from every tube 
The end result is less down time and 
more dependable communications. 
Here are some of the 
more popular classes of Sylvania 
Communication Tubes; 
@ High Vacuum Amplifiers 
@ Planar Triodes 
@ Lighthouse Triodes 


GENERAL TELEPHONE & ELECTRONICS 


Modulator Amplifier and Oscillator types 
—forced air, convection or water cooled 


Power Triodes—forced air, convection or 
water cooled 
e Transmitting Beam Amplifiers 
@ Pliotrons 
© Power Tetrodes 
Before your next order for power tubes, 
check out the Sylvania transmitting tube 
line. Your Sylvania distributor or sales- 
man will be glad to give you the whole 
story on the complete line. 


SyLVANIA ELectric Propucts INc. 
1740 Broadway, New York 19, N. Y. 


unada; Sylvania Electric (Canada) Ltd, 


O. Box 1190, Station “O,” Montreal 9 





MARTIN 

IS IN 

THE NUCLEAR 
BUSINESS 

















Current Martin Nuclear Division Programs: 
Portable Packaged Power Plants 

Plate, Tubular, d Ceramic Fuel Elements 
Liquid Fluidized Bed Reactor 


Radionuclide Power Sources 


OMe ai ee aaa eS 
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The eight divisions of The Martin Company are 
Activation, Baltimore, Cocoa, 
Denver, Nuclear, Orlando, RIAS, and Space Flight. 





Are you after highest 
alloy properties in 
heat-after-heat ? 


100 per cent composition control 
assured by vacuum 
induction melting 


Highly reactive elements enhance 
high-temperature alloy properties. 
Today, only one production metal 
refining process can effectively con- 
trol the action of these elements, 
and—heat-after-heat— meet the 
most exacting alloy specifications. 


The process is vacuum induction 
melting, and the only specialist in 
this process is the Metals Division, 
Kelsey-Hayes Company. 

In a specially designed plant which 
contains seven vacuum induction 
furnaces with a monthly capacity of 
1 million Ib, the Metals Division 
produces over 50 alloys for critical 
high-temperature, high-stress ap- 
plications such as aircraft gas tur- 
bine buckets and wheels, missile 
and nuclear components. Alloys like 
Udimet 500 and 700 were devel- 
oped by Metals Division. The 
Division is the leading producer of 
vacuum induction melted Waspaloy, 
M-252, and other alloys. Kelsey- 
Hayes Company, Detroit 32, Mich. 


KELSEY 
HAYES 
COMPANNT 


Automotive, Aviation and Agricultural Parts 
Hand Tools for Industry and Home 


18 PLANTS: Detroit and Jackson, Michigan; 
Los Angeles; Philadelphia and McKeesport, 
Pennsylvania; Springfield, Ohio; New Hartford 
and Utica, New York; Davenport, lowa; 
Windsor, Ontario, Canada 


9000 Ib high vacuum induction furnace at Metals Division. 
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flight control for all environments 


Flight is moving into new regions, requiring new 
types of flight control systems. > > Today, General 
Electric’s Light Military Electronics Department 
builds autopilot and stabilization systems for such 
high performance aircraft as the Republic F-105 
and the McDonnell F4H. 

In development for your missile or space vehicle ap- 
plications are components and systems tolerant of 
extreme acceleration, shock temperature, and radia- 
tion... 400°C amplifiers... self-adaptive flight con- 
trols... reaction controls... advanced computers... 
pneumatic, hydraulic, and liquid metal control sys- 
tems... inertial navigation systems and components. 
Before you spend costly design time on your flight 
control system check with LMED. We can satisfy 
most of your needs from a wide range of integrated 
field-proven components — available on an off the 
shelf basis”. 

The components and systems mentioned are only a 


A DEPARTMENT IN THE 


DEFENSE 


few of the interesting new developments in LMED’s 
Armament and Control Section. More complete de- 
tails are available in brochure form—or better still 
—request one of our Sales Engineers to pay you a 
visit to explore your problems. 
For your copy of a new brochure, “Flight Control for 
All Environments”, write: Manager-Marketing, General 
Electric Company, Light Military Electronics Depart- 
ment, Armament and Control Section, Johnson City, N.Y. 
— Dept. 9F. 
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P Air Force gains, role of ARPA diminishes in moves designed to 
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COVER: National Aeronautics and Space 


Administration Atlas-Able TV pay- 


load shows propeller-like devices for controlling internal heat; antennas, 
vernier rocket for providing final velocity increment and later velocity correc- 


a launch attempt Nov. 26 (AW Dex 


put into a low orbit around the moon 


tions. Payload was destroyed after ¢! 


ss fiber fairing, a new design, failed in 


p. 31). Satellite was to have been 


Another payload exists but no launch- 


ing rocket has been ordered. Project was one of a series being conducted for 
NASA by Air Force Ballistic Missile Division and Space Technology Labora- 


tories, Inc. For other details, see p. 53 
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B. F. GOODRICH UNILOCK RIVNUTS* 
SPEED ASSEMBLY OF “VIGILANTE” 


Attachment of hydraulic lines aboard 
North American’s A3J “Vigilante” 
formerly required special brackets, 
rivets and anchor nuts. Now, 
B.F.Goodrich Unilock Rivnuts elimi- 
nate these parts, save weight and 
assembly time. 

Each Unilock Rivnut forms a 
lightweight, self-locking nutplate 
when installed. Only one drilled hole 
is required. Rivnut installation is 
quick, easy because one person can 


do the job from one side of the work. 


BFG Unilock Rivnuts are made of 
high-strength aircraft alloy steel for use 
in missiles and other airborne vehicles. 
They’re about one third lighter than 
standard Rivnuts and one sixth lighter 
than most lightweight anchor-type 
fasteners. Try them in your products. 
If you’d like further information, write 
to B.F.Goodrich Aviation Products, a 
division of The B.F.Goodrich Com- 
pany, Dept. AW-129, Akron, Ohio. 


BE (y 00 drich aviation products 
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BEFORE 


Hydraulic lines of North American’s “Vigi- 
lante” were formerly held in position by 
special brackets riveted to hat sections as 
a separate operation before final assembly. 
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RIVNUT 


B.F.Goodrich Unilock Rivnuts, installed 
by one person from one side, replace rivets, 
brackets and anchor nuts, saving weight 
and speeding A3J assembly. 





EDITORIAL 





Business in a Goldfish Bow! 


Defense Secretary Thomas Gates, on assuming office, 
noted that the Pentagon was a goldfish bowl where all 
of its business, not screened by genuine military security 
considerations, should be open to public view. It is 
logical to assume, therefore, that all contractors doing 
business with the Pentagon are also conducting their 
operations in a goldfish bow] where eventually everything 
is and should be open to public scrutiny. The recent 
activities of the congressional investigating committee 
headed by Rep. Edward Hebert (D.-La.) should serve as 
a poignant reminder to those in the military services and 
defense industry executives who apparently forget such 
considerations. 

An effective relationship between the military services 
and the industrial complex of this country has been grow- 
ing in importance with the rapid advance in technology 
across the entire defense front in the past 20 years. ‘The 
growing requirements on both ends of this military-indus- 
trial relationship involve many thorny problems that 
must be solved, as most other issues in the defense pro- 
gram must be, in a goldfish bowl of public scrutiny and 
in the final analysis by the weight of public opinion ex- 
pressed through the ballot box. 

The defense industry, of which aviation and its related 
technologies have been the major component, has been 
engaged on many fronts during the past few years bat- 
tling against the strangling clutch of bureaucratic regula- 
tions that have squeezed its profits to the bone, prevented 
it from financing an adequate research and development 
program, boosted its administrative overhead through 
multiple audits and reviews and boosted the costs of 
financing its defense work. 

Dozens of congressional committees, the General Ac- 
counting Office, the Army, Navy and Air Force auditors, 
the Renegotiation Board and now the Antitrust Division 
of the Justice Department are busy burrowing into the 
defense industry's affairs. Just testifying before con 
gressional committees has become almost a full time oc 
cupation for many industry executives and their staffs 

It is extremely important that the industry conduct a 
vigorous and sustained counterattack against any bureau 
cratic regulations, unduly restrictive legislation or abuse 
of executive privilege that prevents it from doing an 
effective job in discharging its technical defense responsi 
bilities. Yet, it is extremely difficult to conduct this 
type of campaign and convince Congress and the tax- 
paying public of its ability and integrity when some 
elements of both the military and industry team disport 
themselves in a manner more fitting for college soph- 
omores on a house party than responsible officials of the 
government and large corporations occupying positions 
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of public trust. The aviation industry, by its very nature, 
grew up in an atmosphere of close personal relationships 
between its key pioneers and the military men who were 
fighting so hard to win a place for the new technology in 
the defense spectrum. The early days of aviation also 
swathed it in something of a carnival air that was perhaps 
not at all inappropriate for the era of pylon racing and 
incredible feats of pushing men and structures far be- 
yond where they really had any right to go. 

Whether one clinks a nostalgic glass in fond memory 
or mutters “good riddance,” these days are gone forever, 
and their ethics have little place in the modern mili- 
tary-industrial relationship. There are still appropriate 
places and occasions when this convivial spirit of yester- 
year can be properly memorialized by those who par- 
ticipated in those stirring events. But it is no longer 
appropriate to conduct these rituals publicly and at the 
taxpayers’ expense 

It would appear that men with sufficient intelligence 
and judgment to earn high military and industrial posi- 
ire of this situation and, of course, 
But no more than a reading of the 
record unfolded by the Hebert Committee or attendance 
at some of the semi-officially sponsored military-industry 
functions of the past few years provides clear evidence 
that this lesson has not been universally learned. 

The public can hardly be blamed if they are not 
impressed by the sight of bemedaled generals swishing 
the gambling capital of the U.S., in 

‘ted by blonde chauffeurs financed 
by firms doing defense business. Nor can they be 
blamed for bei erly skeptical of the “good clean 
huttling of Pentagon brass to a 

inability of these generals to pay 

Nor does the industry, already 
of the Pentagon to drastically cut 
ite the pressure from other por- 

to pick up sizable tabs for large 
s, equipment exhibits and other 


tions would be av 
many of them are 


around Las Vega 
white sports ca 


fun” label on 
Bahama resort a th 
their own bills 
badgered by onc 
its overhead, 
tions of the P« 
cocktail parties, 
activities that 

Unless the m 


be charged against overhead. 

of officials in both the Pentagon 
and industry, still mentally bending pylons on 
long weekend Cleveland, do some sober thinking 
on the fact that Pentagon business is conducted in a 
goldfish bowl a behave accordingly, they will con- 
tinue to jeopardize the sincere efforts of the majority of 
responsible corporate and military officials who are 
fighting valiant! improve the effective working rela- 
tionship between the Pentagon and industry that is so 
vital to an adequate defense of this country and the 


free world. 
—Robert Hotz 
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Manual Control Valves: operating pressure 3300 psi; operating torque 20 in. lbs.; flow factor 0.5. _ Relief 
Valves: operating pressure 3000 psi; cracking pressure 3450 psi; reseat pressure 3100 psi; flow factor 
0.01. Check Valves: operating pressure 3000 psi; flow factor 0.7. Back Pressure Valves: operating 
pressure 3000 psi; cracking pressure 300 psi; flow factor 0.2. Restrictor Valves: operating pressure 
3000 psi; cracking pressure 2 to 12 psi; restriction 0.02 in.diameter. Rapid Exhaust Valves: operating 
pressure 1000 psi; flow factor 0.1. Brake Valves: inlet operating pressure 3000 psi; outlet pressure 0 to 
1200 psi; flow factor 0.28. Servo Valves: operating pressure 250 psi; self-centering torque 25 in. lbs.; 
flow factor 0.3. Selector Valves: service side operating pressure 1000 psi; emergency side operating 
pressure 100 psi; flow factor 0.2. _ Isolation Valves: operating pressure 3300 psi; flow factor 0.5. _ Priority 
Valves: operating pressure 3000 psi; priority pressure 2600 to 2800 psi; flow at 110% priority pressure 
25 cfm. Drain and Blow-Down Valves: operating pressure 3000 psi; flow factor 0.01. Self-Opening 
Valves: operating pressure 3000 psi; temperature range minus 65°F. to plus 300°F. These are only a 
few of Kidde’s pneumatic valves available today. 


PNEUMATIC VALVES! 


Miniature solenoid valve. 
Operating range 0 to 2500 
psi. It has a temperature 
range minus 75°F. to plus 
350°F. 


Semi-miniature valve. High 
flow capacity. Operating 
pressure 0 to 3000 psi. 
Temperature range minus 
65°F. to plus 165°F. Flow 
factor 0.1. Satisfactory for 
hydrogen peroxide service 
at 375 psi. 


Semi-miniature pressure re- 
ducer. Inlet operating pres- 
sure 3000 psi. Outlet pres- 
sure range 300 to 400 psi. 
Temperature range minus 
65°F. to plus 160°F. It pro- 
vides intermittent service 
to 200°F. 


Quick-response hot gas 
solenoid valve. Operating 
fluids: hydrazine and vari. 
ous solid-propellant gases. 
Operating pressure range 0 
to 1000 psi. Ambient tem- 
perature range minus 65°F 
to plus 600°F. 


Quick response, high flow 
solenoid valve. Operating 
range 80 to 3250 psi. Tem- 
perature range minus 65°F. 
to plus 160°F. 


You'll find Kidde pneumatic valves for missiles and 
aircraft used in gyro systems, turbine control sys- 
tems, fuel expulsion systems, reaction jet systems, 
pressure pilot operated systems, electronic pres- 
surized systems, jet engine controls, stable plat- 
form systems, air motor pressure supply systems, 
propeller pitch control systems, propeller brake 
systems, canopy actuation systems, auxiliary 


District Sales Engineering Offices: 
Dallas, Tex.—Dayton, Ohio—St. Louis, Mo. 
San Diego, Calif.—Seattle, Wash.—Van Nuys, Calif.—Washington, D. C. 


power systems, aircraft landing gear systems and 
nose cone attitude correction systems. 

In addition to a full line of pneumatic valves 
for aircraft or missile applications, Kidde has the 
engineering experience and facilities in this field 
to solve nearly any special problem. For more in- 
formation on what we have... and what we can 
do... write Kidde today! 


= es Walter Kidde-Pacific, Van Nuys, California 
Walter Kidde & Company of Canada Ltd. 


Montreal—Toronto—Vancouver 


Walter Kidde & Company, Inc., Aviation Division, 1218 Main Street, Belleville 9, N. J. 
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WHO'S WHERE 


In the Front Office 


Wallace E, Rianda and David Bakalar, 
directors, Epsco, Inc., Cambridge, Mass. 
Mr. Rianda is a vice president and general 
manager of Epsco-West, a division; Mr. 
Bakalar is president of Transitron Elec- 
tronics Co. 

Elbert G. Bellows, a director, The W. L. 
Maxson Corp., New York, N. Y. Mr. 
Bellows is vice president of the Contracts 
Division. 

Croydon H. Hartley, a customer liaison 
manager, Los Angeles Division of Servo- 
mechanisms, Inc., Hawthorne, Calif. Un- 
til accepting this appointment, Mr. Hartley 
was president of the company’s Canadian 
subsidiary and he continues as a director. 

Roy H. Isaacs, vice president- govern- 
ment relations, Bendix Aviation Corp., De- 
troit, Mich. Milo F. McCammon succeeds 
Mr. Isaacs as general manager of the com- 
pany’s Eclipse-Pioneer Division, Teterboro, 
N. J.; James E. Bevins was named assistant 
ggeneral manager. 

Ralph Mendel, a vice president of Radio 
Receptor Co., subsidiary of General In- 
strument Corp., has been named general 
manager of its new Advanced Development 
Laboratory, Westbury, N. Y. Also: Arnold 
M. Wolf, vice president, Engineering Prod- 
ucts Division, Brooklyn, N. Y.; Seymour D. 
Gurian, vice president in charge of mili- 
tary marketing. 

Clarence C. Pell, Jr., vice president in 
charge of the aviation department, Marine 
Office of America, New York, N. Y. 

Group Capt. E. M. T. Howell, director 
of air armament research and development, 
British Ministry of Aviation, succeeding 
Air Cmdr. R, H. E. Emson, 

Brig. Gen. F. C Tharin, commander of 
the Second Marine Aircraft Wing, Cherry 
Point, N. C., succeeding Maj. Gen. A. F. 
Binney, now director of Marine Aviation. 





Honors and Elections 


Paul A. Kennedy, vice president of 
Southwest Airmotive Co., has been elected 
president for 1960 of the Aviation Distribu- 
tors and Manufacturers Assn. — Elected 
ADMA vice presidents: E. H. Fitch of B. F. 
Goodrich Aviation Products, and George R. 
Galipeau of Van Dusen Aircraft Supplies. 

V. A. Kropff, chairman, and Paul J. 
Rodgers, vice chairman, of the Public Af- 
fairs Committee of the Air Transport 
Assn. of America. Mr. Kropff is assistant 
vice president-executive projects, Braniff 
Airways; Mr. Rodgers is director of public 
and interline relations, Ozark Air Lines. 

Dr. Harry Nyquist, staff scientist in the 
Research & Development Division of The 
W. L. Maxson Corp., will receive the 
Institute of Radio Engineers’ 1960 Medal 
of Honor “for fundamental contributions 
to a quantitative understanding of thermal 
noise, data transmission and negative feed- 
back.” 

The Council of the International Civil 
Aviation Organization has voted to bestow 
the first Edward Warner Award posthu- 
mously on Dr. Albert Plesman, founder and 
president of KLM Royal Dutch Airlines. 

(Continued on page 154) 
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INDUSTRY OBSERVER 


P Air Force decision is expected soon on an interceptor to fill void left 
by recent F-108 cancellation. Still under consideration are modified ver- 
sions of the McDonnell/Navy F4H and the Convair F-106 refitted with 
new Hughes fire control system with extended range radar and the GAR-9 
air-to-air missile as well as interceptor versions of the Convair B-58 and 
Navy’s North American A3J. 


> India is studying four turbine-powered helicopters for use by its air force 
in high altitude supply operations in the Himalayan mountain areas along 
the Chinese border. Sikorsky Aircraft will demonstrate the $-62 this week in 
New Delhi. Britain’s Westland Wessex is considered a strong contender. 
Saunders-Roe also is in the running with the P.531, and the French have 
an entry in the Sud Alouette. India is sounding out Bell Aircraft and 
the West Germans for possible contenders. India regards its need as urgent 
in view of its border dispute with China, and speed of delivery will be an 
important element. U. S. sources expect a relatively small order, at least 
initially—perhaps fewer than 10 ships. 
P Fighter choice in the second phase of the Swiss air force’s re-equipment 
program reportedly has been narrovy to three aircraft—Sweden’s Saab 
Draken J35A, France’s Dassault Mirage III and Italy’s Fiat G. 91. Other 
aircraft originally under consideration included the Lockheed F-104 and 
Grumman F11F-1F (AW Oct. 26, p. 103). Three-man study group from 
the Swiss air force left Berne last week to visit the Saab factory at Linkoeping. 


>» USAF decision to cut back on its B-70 Mach 3 bomber development pro- 
gram (AW Dec 7, p. 26) means that the Convair B-58 Mach 2 bomber pro- 
duction program will be continued in Fiscal 1961 with funding for about 30 
aircraft. The Fiscal 1960 B-58 program already has been cut from the orfginal 
32 aircraft programed to 20, rescinding President Eisenhower's Fiscal 1960 
budget message boast that the B-58 production program would be increased 
this year over the Fiscal 1959 budget. Strategic Air Command has taken de- 
livery on its first B-58 and plans to have its first complete B-58 wing in aper- 
ation by mid-1960. SAC will now get a total of three B-58 wings with the 
strength of each wing cut from the standard 45 aircraft to less than 30 per 
wing. 

> Air Force plans to evaluate the solo optical guidance system developed by 
Chicago Aerial Industries for possibl with its White Lance version of 
the Navy Bullpup tactical air-to-surface missile under development by 
Martin-Orlando. Guidance system is simple, lightweight. 


> Low-cost infrared-guided air-to-air missile is being developed in Italy for 
possible use by the Italian air force. Missile’s designation is C-7. 


> Dornier plans to demonstrate its single-engine all-metal Do.27 STOL 
aircraft during a two-month tour of the U.S. next spring. Itinerary of the 
tour is now being arranged. The four-to-six-place aircraft is powered by a 
six-cylinder Continental or Lycoming engine developing 230 hp. and 274 hp. 
respectively. Cost, depending upon the model, runs from $22,000 to $27,000 


(AW Aug. 3, p. 104). 


> Soviet military officials claim that the single-jet E66 aircraft, which 
recently established a world speed record by averaging 1,484 mph. (AW 
Nov. 9, p. 30), actually attained a speed of 1,555 mph. on one of its runs. 
The E66, apparently a Sukhoi delta fighter, flew at an altitude of approxi- 
mately 44,290 ft. during the record-breaking trial runs. 


> Mitsubishi hopes to manufacture the Sikorsky $-61, Kawasaki the Vertol 
107-2, under license in Japan. Both firms are expected to apply to the 
Ministry of International Trade and Industry for permission to negotiate 
with the U.S. firms for domestic production of the two helicopters. 


> Air Force is considering basing in England all spares for the Douglas Thor 
intermediate range ballistic missile not required for U. S. ‘satellite programs 
and Royal Air Force training firings from Vandenburg AFB, Calif. 
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Boring into the Heat Barrier 


Benes high centrifugal forces, plus prolonged operation well 
above 1700 deg. F.! That’s the achievement of thousands 
of jet engine turbine wheels and blades investment-cast of HAYNES 
high-temperature alloys. 

Resistance to stress, to thermal shock, to erosion, corrosion, 
and to fatigue are typical properties that make these alloys 
so extremely useful in many of the hot spots in today’s jet engines, 


ramjets, missiles, and rockets. 
Whether investment- or sand-cast, wrought, vacuum melted, or air 
melted, there’s a HAYNEs high-temperature alloy to meet your needs, 


Heat-treating facilities are part of the aLLOW 
complete metallurgical services avail- 
; MPANY 
able at Haynes Stellite Company. HAYNES STELLITE CO f 
Division of Union Carbide Corporation 
Kokomo, Indiana 


Titel 
ARBIDE 


J 


Address inquiries to Haynes Stellite Company, 420 Lexington Avenue, New York 17, N. Y. 


“Haynes” and “Union Carbide” are registered trade-marks of Union Carbide Corporation. 











Patents and Big Business 


A report to Congress by the Justice Department ex- 
pressing concern over the concentration of technological 
know-how in a few large corporations through military 
research and development contracts is behind hearings 
on patent policy started last week by a Senate Small 
Business Subcommittee on monopoly, headed by Sen. 
Russell Long (D.-La.). 

In a letter to Long, noting a heavy concentration of 
military puma and developmental contracts in 
about 25 firms, Acting Assistant Attorney General Robert 
Bicks of the Antitrust Division observed: 

“Advantages accruing to any company performing gov- 
ernment research are numerous. First, it gets a fee for 
the job. Beyond that, it gains know-how in new prod- 
ucts developments, or in the use of new raw materials 
and processes to manufacture existing products. . . 

“The company performing research may further benefit 
from resulting patents, by obtaining a legal monopoly 
over the subject of its invention—the power to exclude 
others from the field. Moreover, companies able to have 
important technical research programs financed for them 
can attract scientists and engineers, providing a staff for 
the future. During nationwide shortage of the scien- 
tifically trained, this is a substantial advantage. Finally, 
government work may give access to vital restricted data, 
not available generally for sound security reasons.” 

In 1947, the Justice Department urged full government 
ownership of all patents resulting from government con- 
tracts. Under the Eisenhower Administration, the de- 
partment so far has been unwilling to endorse such a 
drastic measure. Justice, in cooperation with Defense 
Department and other interested agencies, has a study 
under way and has asked Congress to withhold any 
legislative action until this study is completed. 

Bicks emphasized the effectiveness of antitrust enforce- 
ment. Compulsory licensing under a 1956 consent decree 
of patents that International Business Machines Corp. 
had amassed in electronic and mechanical data process- 
ing equipment, he reported, has resulted in competition 
by many licensees and “has aided the rapid growth of this 
modern industry.” 


Disarmament Study Proposed 


Outlook is that disarmament proposals will figure 
prominently in the coming session of Congress. One 
sign: Sen. Hubert Humphrey (D.-Minn.), chairman of 
the Senate Disarmament Subcommittee, has announced 
he will fight for a $400,000 appropriation for a compre- 
hensive disarmament study under the direction of the 


State Department. State has indicated to Humphrey 
that it will support the project. Efforts by Humphrey 
to obtain funds for a major study this year failed, largely 
because the Administration failed to support the project. 


National Policy Machinery 


Meanwhile, a Senate subcommittee on national policy 
machinery headed by Sen. Henry Jackson (D.-Wash.) 
is studying these proposals: 

e That State Department participate in the proceedings 
of the Joint Chiefs of Staff; 
e That a JCS representative sit with the Policy Planning 
Staff of State Department; 
e That both State Department and Defense Department 


Washington Roundup 





participate in decisions on national budgetary “guide- 
lines”—now decided by the Bureau of the Budget. 

Jackson expects to start hearings in January. 

A staff study prepared for the subcommittee took note 
of criticism that “our foreign policy planners, as a group, 
have not concerned themselves enough either with the 
future political consequences of weapon systems in the 
laboratory state, or with non-military technical develop- 
ments holding promise of great impact upon foreign 
policy. Similarly, it is argued that our research and 
development programs would benefit from clearer guide- 
lines concerning projects which might best help further 
our foreign policy goals.” 

The staff study also pointed out: “The budgetary 
process—the decisive resource-allocating instrument—lies 
at the very heart of national security planning and pro- 
graming. Plans and policies, without dollar signs at- 
tached, are mere aspirations. It is the budgetary process 
which translates them into actual programs.” 


The Gold Rush 


Current official U.S. concern over the foreign pay- 
ments deficit and consequent drain on U.S. gold re- 
serves was criticized last week by United Nations econo- 
mists in the quarterly bulletin of the UN Economic 
Commission for Europe. The UN group said the “dis- 
may and concern” shown by the United States is incon- 
sistent with the purposes of the cause of the long-term 
U.S. foreign payments deficits—the foreign aid programs 
instituted to help European countries recover from World 
War II. The gold drain has been cited by the Adminis- 
tration as one of th isons for holding down federal 
spending. 

UN economists 
international payments 
the exception of 1957 
ance provided W 
promote econom! 
surprising, then, that 
part of the set purp 
tion but dismay an 


id the United States has run an 
leficit every year since 1948, with 
because of the large scale assist- 

European and other countries to 

ery and growth. “It appears 

t the moment when a considerable 
has been achieved, not satisfac- 
oncern should ensue,” they said. 


Continental! Controversy 


nenta! Airlines to introduce the 
nto the Transpacific Route Case 

) its arguments for a route from 
Hawaii were checked last week 
Washington. After listening to Con- 
the imminence of the supersonic 
Board Examiner William 
testimony stricken from the 
grounds that it was irrelevant and that a 
) the subject might delay the expe- 
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NASA, Defense Bolster Space Structures 


Air Force gains, role of ARPA diminishes in moves 
designed to head off demands for a single agency. 


By Evert Clark 


Washington—Further steps aimed at clarifying and strengthening the 
nation’s military and civilian space programs were taken last week by Defense 
Department and National Aeronautics and Space Administration, at least 
partly in an attempt to head off growing demands for a single civil-military 


space agency. The changes tend to: 


¢ Strengthen USAF’s space position both within the Pentagon and in its 


relationships with NASA. 


© Simplify operation of NASA’s space program by making a more logical 
division between space vehicle development and operation on one hand and 
space payload development, data collection, etc., on the other. 

¢ Further diminish the role of Defense’s Advanced Research Projects Agency, 


particularly in the space field. 
Changes announced last week in- 
clude: 
e Creation of a fourth major office in 
NASA headquarters, the Launch Vehi- 
cle Programs office. Director will be 
USAF Maj. Gen. Don R. Ostrander, 
formerly military director of ARPA. 
This office will take over responsibility 
for propulsion development, now under 
the Space Flight Development Office, 
and will be responsible for vehicle de- 
velopment and launching operations. 
This will put Gen. Ostrander in charge 
of most of the work to be done by the 
Army Ballistic Missile Agency develop- 
ment team, which is being transferred 
to NASA. Ostrander will chair the 
Saturn technical committee. 
e Change in ARPA’s charter so that it 
now reports to Dr. Herbert F. York, 
Defense’s director of research and engi- 
neering, rather than to Defense Secre- 
tary Thomas S. Gates, Jr., as in the 
past. Army Brig. Gen. Austin W. Betts 
was named director of ARPA. Dr. 
Charles Critchfield of Convair recently 
was named to succeed Roy W. Johnson 
as ARPA head but declined because of 





USAF Centaur Bid 


Washington—Air Force would like to 
regain technical control of the Centaur 
hydrogen-powered upper stage for space 
vehicles because it believes National 
Aeronautics and Space Administration 
has not put enough dollars and effort 
behind the project to ensure early suc- 
cess. Centaur has a military mission to 
launch 24-hr. satellites that would give 
Strategic Air Command a global com- 
munications network. It also has civilian 
space missiofis, Project was initiated and 
supported by USAF and Defense’s Ad- 
vanced Research Projects Agency in 1958 
and transferred to NASA last July 1. 
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criticism of announced plans that he 


would serve without government com- 


pensation in the $19,000-a-year post 
and continue to draw his company 
salary of $36,000 annually (AW Nov. 
23, p. 25). Gen. Betts has been prin- 
cipal Army military assistant to York 
since last spring. Prior to that, he was 
deputy director of guided missiles for 
the Defense Department. 

e Announcement of plans to transfer 
exploratory research programs that sup- 
port space, such as ion propulsion, 
auxiliary power, etc., from ARPA to 
USAF. 

Space Division 

Richard E. Horner, associate adminis- 
trator of NASA, said last week that his 
agency is opposed to creation of a divi- 
sion within NASA designed to develop 
space vehicles to military specifications, 
as the Atomic Energy Commission does 
in the nuclear weapons field. York also 
implied that this is not necessary and 
that the vehicle division to be headed 
by Gen. Ostrander essentially will be 
accomplishing the mission that a mili- 
tary division would. 

Criticism of NASA’s handling of 
booster development has been increas- 
ing within the services—primarily within 
the Air Force, which will operate the 
boosters used to launch military space 
payloads, but also within some top 
Navy circles. It includes complaints 
that NASA is moving too slowly on 
certain booster programs because it did 
not ask for sufficient funds and does not 
have enough management experience 
to schedule development properly and 
push it to completion rapidly enough. 

This kind of criticism plus dissatis- 
faction on Capitol Hill with the general 
progress of the space program has led 
to a revival of the suggestion, first 
debated when the National Space Act 


was being drafted, that a special divi- 
sion be set up within NASA to deal 
solely with military development needs. 
While USAF has privately voiced con- 
siderable dissatisfaction with the pace 
of NASA’s booster work, it is strongly 
opposed to this suggestion. Some 
Navv officials and some members of 
the Senate Space Committee favor the 
idea. 


Horner’s Stand 


Horner said in a luncheon talk that 
it is “just not evident” that such a 
division is needed in NASA. He said 
use of space divides naturally into ex- 
ploration, which is primarily the con- 
cern of NASA, and application of what 
is learned toward an end purpose. 
Application again subdivides into mili- 
tary application and civil application, 
and NASA “feels a continuing respon- 
sibility to support the research neces- 
sary” to help achieve military applica- 
tion, Horner said. 

NASA, however, is considering the 
possible need for a biomedical division, 
Horner said. A survey team of bio- 
medical specialists appointed about two 
months ago is due to report before 
the end of the year on whether the 
agency should continue to rely pri- 
marily on the biomedical facilities of 
the military services or establish its own 
capability. 

The greater subdivision of NASA’s 
space flight development work into the 
general areas of vehicle and payload will 
be reflected in the field as well as in 
establishment of Ostrander’s headquar- 
ters office, Horner said. 


ABMA Team 


The ABMA team, which will con- 
tinue to work at Huntsville, Ala., after 
it becomes an NASA group, will be 
responsible primarily for big booster 
work. It will retain some payload as- 
signments, however—two new payload 
contracts with ABMA were signed 
recently—and this work will continue to 





Saturn Booster Review 


Washington—Plan to use an Air Force 
Martin Titan booster as the second stage 
for the Saturn 1.5-million Ib. thrust 
space booster is expected to be canceled 
as a result of reviews by the Saturn 
technical committee (AW Dec. 7, p. 34) 
now advising National Aeronautics and 
Space Administration. Committee was 
to meet again late last week, and a deci- 
sion may be made soon on third and 
fourth stages for the vehicle. Selection 
of a second stage apparently will be 
postponed for a number of months. 
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strative assistant to NASA Admin- 

tor T. Keith Glennan. The other 
directors also are expected to 
deputies in the near future. 

\RPA, at least for the present, con- 
under that name and with a 

budget that is expected to be 
ibout $150 million for Fiscal 1961 
mmunication and navigation satel- 
in be transferred from ARPA to 
ervices by next summer. 
insfer of this satellite work and 
pace-support work will leave ARPA 
four programs. 

e Vega, a program of research and de- 
pment in techniques and devices 
policing the nuclear test moratorium 

being discussed by the U.S. and 

SSR. Most of this work is being done 

1 special Air Force unit. It includes 
mological study of underground 
and presumably includes 
form of monitoring explosions 
tside the atmosphere such as those 
iducted last year in the Argus pro- 
Atomic Energy Commission and 

r agencies also are involved. USAF 


BMD Surveys Titan Test Procedures 


Washington—Team from Air Force Ballistic Missile Division is conducting a 
close survey of the Martin Co.’s test program for the Titan intercontinental ballistic 
missile in an effort to improve quality and reliability control methods and to eliminate 
procedural errors. 

The BMD unit, which has been at the Martin-Denver plant for the past two 
weeks on an otherwise routine survey, is being aided by a team from Space Tech- 
nology Laboratories, Inc., which is advising Martin on possible means of tightening 
test program procedures. STL has the responsibility for systems engineering and 
technical direction of the over-all Titan program. 

Procedural errors reportedly have resulted in the severe damage of at least two 
missiles. In one instance, a Titan being transported from Denver to the USAF 
Missile Test Center, Cape Canaveral, Fla., in a Douglas C-133 was not properly 
vented, leaving it to sea-level pressure. Once airborne, the difference in the internal 
pressure of the missile and that of the C-133 fuselage buckled the Titan’s skin. 

In another, a Titan fuel tank was collapsed when a Martin technician fed 
liquid oxygen into the missile from a point much closer to the vehicle than author- 
ized. When the LOX reached the fuel tank, it had not traveled through the feeder 
lines for a sufficient distance to reach a temperature compatible with that of the 
air in the tank. Consequently, the LOX chilled the air in the tank too rapidly, 
condensing air in the tank and causing the tank to collapse because of the much 
greater external pressure. 

As of late last week, a Titan test vehicle had not been successfully fired from 
Cape Canaveral since May 4. Launch of a Titan C scheduled for early last week 
was postponed when the automatic checkout equipment on two occasions reported perated some parts of a nuclear 
that a valve had failed to close, although a physical inspection of the missile showed losion detection network since 
that it actually had closed. It was later found that two wires in the automatic rtly after World War II. i 
sequencer were rubbing together, causing the spurious signal to be transmitted. e New materials’ research program to be 
The launch date was then shifted to late last week. pported at a $10 million to $20 mil- 

Another C model and a B model also were on Canaveral pads, with all three lion level and done through what York 
vehicles scheduled to be fired this month. Another two are scheduled for January, d  “interdisciplinary laboratories 
and Air Force and Martin officials feel that, if the current series is successful, the * > vou get physicists cemiete 
test program may be well on its way. trical engineers, chemical engineers 

‘0 on all working together on prob- 
ns which cross the usual boundaries 

cience.” It will “cover things across 
board pretty well, high temperature 
blems, metals, ceramics, thermo- 
tric materials and so forth,” York 


osions 


Last summer, Martin recognized, as one official said, that “more stringent control 
was needed on the procedural side,” and established an independent test operation for 
the Titan, removing it from the control of the Denver engineering division. The 
new unit is headed by George Rodney, who was brought in from Martin’s Baltimore 
Division. Despite the problems encountered thus far, Air Research and Develop- 
ment Command officials said last week that there was no thought of removing 
the test program from Martin’s direction and placing it under the direct control , 


® Defender, advanced research related 
allistic missile defense. 
¢ Solid propellant basic research. 
ARPA now has only two contracts 
t it administers directly instead of 
ing this done throngh the services. 
1ey are study contracts with Radio 
rp. of America and Arthur D. Little 
mn satellite and missile defense. 


of BMD, STL or any other agency. 











fall under Space Flight Development Ostrander’s office. Another office that 
Director Abe Silverstein. is almost certain to move und 

Jet Propulsion Laboratory, now in- Ostrander is the NASA-Atlantic Missile 7, 
volved in the Vega vehicle program Range operations office at the Air Forc« 
and storable engine work as well as pay- Missile Test Center, since Ostrander’s 
load studies, will eventually be oriented group will have responsibility fo 
more toward deep space payload work, launchings. The Space Flight Opera 
Horner said. tions office, under Edmond C. Buck 





Kaman H43-B Record 


NASA’s Goddard Space Flight Cen- 
ter near Washington will concern itself 
chiefly with earth-centered spacecraft 
—satellites, manned capsules, etc. ‘This 
includes the Mercury program. 

In spite of the fact that acquisition 
of JPL and the ABMA group will tem- 
porarily increase the ratio of in-house 
work at NASA to. 40% of the total, 
the agency’s intention is to rely heavily 
upon industry, Horner said, and as the 
over-all program grows the percentage 
of in-house work will decrease. 

Reshuffling inside NASA headquar- 
ters to fit the new organizational pat- 
tern will require the propulsion group 
under Abraham Hyatt to shift over to 


AVIATION WEEK, December 14, 1959 


ley, is considered more likely to remain 
where it is since its function is mor 
in tracking and data collection. 

Wallops Station in Virginia, from 
which Little Joe, Scout and other solid 
propellant rockets are to be launched 
may remain under control of Langley 
Va., Research Center, which now 1 
under the supervision of Ira H. Abbott 
director for aeronautical and space r 
search. 

In addition to Ostrander, Silverstei 
and Abbott, the fourth major office i 
that of Business Administration Dire 
tor Albert F. Siepert. Siepert last wee! 
named Wesley J. Hjornevik as hi 
deputy. Hjornevik formerly was ad 


Bloomfield, Conn.—Kaman H43-B tur- 
bine helicopter, flown by two U.S. Air 
Force pilots, last weck climbed to 30,100 
ft. to set a new world’s altitude record 
for its class, breaking the 29,989 ft. 
mark set by a Soviet Mil Mi-l (AW 
Dec. 7, p. 35). Record is for helicop- 
ters in the 3,850-6,614 Ib. weight class. 

Che H43-B, powered by a Lycoming 
53 turbine engine, was flown by Capt. 
Walter Hodgson, of Edwards AFB, 
Calif., and Maj. William Davis, of 
Wright-Patterson AFB, Ohio. Takeoff 
gross weight was 5,443 Ib. and the flight 
lasted for 1 hr. 30 min. 
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Mercury Network Offered for Soviet Use 


By Craig Lewis 


Washington—National Aeronautics 
and Space Administration Adminis- 
trator Keith Glennan offered to let the 
Soviet Union use the Mercury tracking 
network in its man-in-space program 
last week, highlighting a slowly emerg- 
ing trend toward limited international 
cooperation in space projects. 

Glennan’s offer came at a time when 
organizational disputes hampering the 
Committee on Space Research 
(COSPAR) apparently had been re- 
solved and when the group was in the 
final stages of preparation for its first 
international space symposium next 
month in Nice, France. 

The offer to the Russians also paral- 
leled similar offers made to cooperate 
with other nations on space science 
projects. The U. S. is currently dis- 
cussing Cooperative projects with several 
countries, and a program with the 
United Kingdom is moving close to 
final agreement. 

Glennan made the tracking offer to 
the Russians as evidence of U. S. 
interest in international cooperation. 
He said the Soviet Union could have 
tracking support from the U. S. “when 
and if that nation undertakes a manned 
space flight program.” Raw tracking 
data would be transmitted to the 
Academy of Sciences in Moscow. If 
special recording or read-out equipment 
should be required, Glennan said the 
U.S. “would be happy to provide them 
or to use equipment furnished by the 
Soviet scientists.” 

Equipment Differences 

Equipment differences were cited as 
a possible block to such a cooperative 
operation by Soviet scientist A. A. Bla- 
gonravov during a recent trip to the 
U.S., but he said it is “very desirable” 
to discuss such a concept. Mercury net 
could give the Russians much more 
complete tracking on a manned satellite 
than they can get from within the 
borders of Communist-controlled coun- 
tries. There are no indications the 
Soviet Union plans to establish a track- 
ing network outside these countries. 

Russian group led by Prof. L. I. Sedov 
discussed possible cooperation with the 
J. S. last month during meetings with 
Glennan and with a NASA group 
headed by Deputy Administrator Hugh 
Dryden. Since the possibilities of co 
operation are generally limited by what 
the Russians are willing to do, they 
were asked just what kind of coopera- 
tion they favored. 

Soviet view was that cooperation 
would be usefal but that any program 
should be carried out on a step-by-step 
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basis and that the first step should be 
a conference on space problems as sug- 
gested by the Soviet delegate to the 
United Nations. Dryden told the 
Russians NASA would be willing to 
participate if invited to such a confer- 
ence. UN already has an ad hoc com- 
mittee on the peaceful uses of outer 
space which has recommended certain 
activities that could be undertaken 
within the framework of the world 
organization. 

The concept of international coopera- 
tion was well established during the 
International Geophysical Year effort 
and, when IGY was over, COSPAR 
was founded under the International 
Council of Scientific Unions to take 
over and continue the cooperative ef- 
fort in the space field. When the first 
COSPAR meeting was held a year ago, 
the Russians discovered they had only 
one seat among the 16 representatives 
on the committee and demanded 
greater representation as the price of 
their participation. 

This politically-oriented approach to 
organization of a scientific group dis- 
turbed the scientists, but they set to 
work drawing up a compromise ar- 
rangement. Last month, Sedov said he 
did not know whether the Soviet Union 
would be represented at the Nice meet- 
ing, that he had “apprehensions” that 
COSPAR was bogged in discussion of 
organizational and constitutional ques- 
tions and that he was afraid the organi- 
zation would get “drowned.” 

At the time Sedov was making these 
observations here, a meeting had just 
been:concluded in the Netherlands at 
which a_ tentative agreement was 
reached. This new charter opens the 
committee to any ICSU nation actively 
engaged in space research, but it also 
establishes a Bureau of the Executive 
Council in which voting power is con- 
centrated. The executive council is 
composed of representatives selected 
from all nations on the committee, 





Mauler Team Selected 


Washington—Army competition to 
select a contractor to develop the Mauler 
air defense missile system for field use 
has been won by Convair-Pomona and 
Raytheon which bid as a team. Other 
bidders included General Electric, Mar- 
tin and Sperry Rand. 

The program has been under a cloud 
of uncertainty as to whether the Army 
would have sufficient funds since bids 
were first submitted almost a year ago. 
All proposal prices were considerably 
higher than original Army estimates of 
what the program would cost. 











plus representatives of scientific unions 
interested in space research, and these 
latter delegates are to be chosen on the 
basis of broad national representation. 

This new approach should provide 
Soviet bloc nations with greater repre- 
sentation. Also, all substantive deci- 
sions must be ratified by two thirds of 
the seven-member bureau. These seven 
members are to be selected for three- 
year terms in a ratio that will give both 
the East and the West a veto on deci- 
sions. This plan has been approved by 
ICSU and, since the Soviet Union is 
a member of that group, apparently the 
Russians have accepted the plan and 
will go to the Nice meeting. 


Avoiding Duplication 

Glennan told the Institute of World 
Affairs in Pasadena, Calif., last week 
that it is desirable to coordinate na- 
tional space programs to avoid duplica- 
tion and to provide the greater increase 
in knowledge that comes from coordi- 
nated effort. He commended the IGY 
space group and said “we look forward 
to the early establishment on a more 
permanent basis of the Committee on 
Space Research to continue coordina- 
tion of basic scientific research in the 
space field.” 

Glennan mentioned satellite tracking 
and data acquisition, sounding rocket 
research, observation of the ionosphere 
through satellite radio signals and lab- 
oratory and theoretical research in sup- 
port of space activity as examples of 
programs where cooperation would be 
most productive. “The ultimate step 
in international cooperation is joint 
participation in a single program with 
participation of scientists of two or 
more countries in the design of experi- 
ments and in the preparation of pay- 
loads for rockets, satellites and space 
probes,” he said. 

U. S. is currently discussing such co- 
operation with eight nations from the 
European and Pacific areas. These coun- 
tries have made proposals, some of them 
in detailed form, which could form the 
basis of bilateral agreements for specific 
space science projects. ‘This bilateral 
approach drew fire recently from Sen. 
Henry M. Jackson (D.-Wash.) who 
termed the approach inadequate and 
urged a joint North Atlintic Treat 
Organization effort patterned after 
AGARD in the aeronautical field. 

Bilateral agreement closest to realiza- 
tion is with the United Kingdom. In- 
formal agreement was reached earlier 
this year for the British to design and 
build three 150-Ib. satellites to be put 
into 300-mi. orbits with NASA’s Scout 
booster by mid-1961. This agreemen 
is expected to be made formal when 
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USAF to Test Air-Launched Sounding Rocket 
Test program to determine feasibility of vertical air-launched sounding rockets to measure natural radiation surrounding the earth is being 


conducted by Air Research and Development Command’s Special Weapons Center. Three-stage solid propellant rockets, designated 
Jaguar, are designed to reach altitudes of up to 600 stat. mi. after launch from a Martin B-57 


British scientific group visits the U. S. 
in the near future. Another proposal 
under discussion involves a Canadian 
plan to orbit a “topside sounder” satel- 
lite which would bounce radio signals 
off the ionosphere from above for com- 
parison with ground signals reflected 
from the bottom of the ionosphere. 
lhese satellites would be launched by 
U. S. boosters—probably the solid-pro- 
pellant Scout which is estimated to cost 
about $600,000 each. Even with this 
inexpensive vehicle, a satellite project 
mav cost as much as $10 million when 
the expensive data gathering and analy- 
sis is included. Along with complete 
satellites, other nations are proposing 
individual experiments which would 
ride along with planned U. S. satellites. 

Basic advantage to other nations in 
this cooperative approach is that the 
U. S. can provide the boosters they 
don’t have. Arnold W. Frutkin, NASA 
director of international programs, 
points out that the U. S. benefits in 
turn by getting data from satellites 
NASA would want to put up itself if 
other nations weren’t doing the job un- 
der the cooperative programs. All proj- 
ects are mutually agreed upon before 
they are launched. No funds are ex- 
changed; the U. S. pays for the launch- 
ing vehicle and the cooperating coun- 
try pays for the satellite. Scientists 
from these nations also are invited to 
work on their projects in U. S. labora- 
tories if they wish. 

Pattern for another phase of coopera- 
tion was set this month when NASA 
released a detailed report on the Project 
Echo inflatable sphere which will be 
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launched next spring as a passive ¢ 
munications satellite (see p. 65). 

A third form of cooperation invol 
the worldwide tracking and telemet 
facilities involved in such projects as tl 
Mercury network. NASA pavs orga 
izations such as the University of Ma 
chester, which runs the Jodrell Ban 
facility in England, and other grou 
for tracking and for telemetry dat 
gathered. A number of tracking static 
have been established by the U. S 
other countries which are run by 
sonnel from those countries. 


Blue Water Missile 
Backed As NATO Arm 


Bonn—Defense ministers of G1 
Britain and West Germany will reco1 
mend adoption of Britain’s Blue W 
tactical _ ballistic standa 
North Atlantic 
equipment. 

Blue Water is under development 
English Electric Co., Ltd., as a repla 
ment to the U.S. Corporal mi 
tactical short range missile used bi 
British army. Blue Water's rang 
80-100 mi. and the missile probabh 
utilize solid propellant fuel. 

Harold Watkinson and Franz Jo 
Strauss announced the joimt decisi 
following two days of meetings in Bor 
They added that if NATO agreed, t 
two countries would jointly develop t 
100-mi. range missile. ‘The weapon w 
be capable of carrying a nuclear or c 
ventional warhead, is intended to h 
a high degree of accuracy, and wot 


missile . as 
Treaty Organizat 


tually be ready in about 1964. 
Bonn observers point out that such 
veapon would dovetail with proposals 
the Western European Union 
WEU) for an independent nuclear 
trike force. Britain and Germany 
long with France, Italy, Belgium, Hol- 
nd and Luxembourg are members. 
However, the British are the only 
nes who currently possess a nuclear 
pability, and have officially expressed 
luctance to share it with non-nuclear 
we’rs. 
Strauss and Watkinson also agreed 
n cooperation in aircraft engine devel- 
yment. Of prime importance in this 
pect are working arrangements be- 
en Rolls-Royce and Maschinenfabrik 
sburg-Nurnberg and between Bris- 
Siddeley Engines, Ltd., and Kloeck- 
Humboldt Deutz AG. Cooperation 
inti-aircraft defense against low-flying 
raft was also cited. 








Rocketdyne Flow Pump 


Los Angeles—Axial flow 
liquid hydrogen is being operated by 
Rocketdyne Division of North American 
\viation, Inc., as part of a joint Atomic 
Energy Commission-National Aeronau 
tics and Space Administration rocket 
research program. 

Under a company-sponsored research 
program, Rocketdyne also has operated 
hydrogen-oxygen rocket engine 
ponents consisting of a thrust chamber 
ind a complete liquid hydrogen feed 
system, including a LOX-hydrogen gas 
generator and turbine and controls. 


pump for 


com- 














MONKEY is held im its plastic foam couch (left) by a harness which leaves its arms free to perform tests with a lever. Monkey was 
carried in a biopack (right) which was positioned so the animal took acceleration forces transversely during the Little Joe tests. 


Little Joe Launch Tests Mercury Capsule 


* 


NAVY RECOVERY team opens the pressure vessel in the boilerplate Mercury capsule (left) and removes the biopack containing the 
monkey (right). The 100 Ib. biopack had a plastic shell and aluminum inner structure, and the system carried a 40 hr. supply of oxygen. 
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BOILERPLATE Mercury capsule was launched (left) by a Little Joe booster with four Castor and four Recruit solid propellant rockets. 
Capsule landed in the Atlantic Ocean after its 13 min. flight and was picked up less than two hours after launch (right). 


MONKEY was removed from biopack by crew of USS Borie nearly seven hours after 


Escape launch and showed no ill effects from the forces and weightlessness encountered. 


Washington—Third Little Joe shot 
by National Aeronautics and Space Ad- 
ministration tested escape rocket blast 
effects on the Mercury capsule fuselage 
and carried a monkey safely through the 
escape and recovery cycle. 

Primary aim of the Little Joe launcn 
from Wallops Station, Va., was a high 
altitude test of the escape rocket system 
and measurement of the pressure and 
temperature effects on the Mercury 
capsule fuselage. The flight also car- 
ried a monkey through the escape cycle 
under the maximum acceleration ex- 
pected during an emergency escape on 
an actual Mercury launch with a man 
aboard. 


Boilerplate Capsule 

This test with a boilerplate capsule 
was the third in a series of Little Joe 
launches of experimental capsule hard- 
ware. The series is scheduled to in- 
clude a qualification test of the McDon- 
nell Aircraft Corp. capsule now in 
production. Series thus far has included 
tests of the booster system and of the 
escape system under maximum dy- 
namic forces. 

Third launch was the first in which 
the Little Joe booster, built by North 
American Aviation, Inc., used all four 
Thiokol Castor and four Thiokol Re- 
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cruit solid propellant engines. Castor 
develops about 55,000 Ib. thrust and 
Recruit about 35,000 Ib. In_ this 
launch, two Castors and four Recruits 
fired together, providing 250,000 Ib. 
thrust at liftoff. Recruits burn 1.5 sec. 
and Castors burn about 25 sec. Second 
two Castors were ignited after 20 sec. 
of flight. 

Capsule had a pressure vessel about 
three feet deep immediately behind 
its blunt face, and this compartment 
carried instrumentation, a biopack con- 
taining the monkey and several other 
biological experiments. Remainder of 
the capsule was a shell simulating the 
conical fuselage and the cylinder at its 
top. The interior of the fuselage was 
instrumented at several points to meas- 
ure temperature and pressure effects of 
the escape rocket exhaust stream. 

The boilerplate capsule returned to 
earth at a relatively low speed, making 
a heat shield unnecessary. It had a 
non-ablative blunt face made of glass 
fiber and Hetron 72 resin binder. 

During the flight, the Grand Central 
escape rocket was fired when the booster 
and capsule reached 100,000 ft. The 
rocket is six feet long and 18 in. in 
diameter amd develops about 55,000 
lb. thrust. Escape rocket burned 0.6 
sec. and carried the capsule away from 
the booster at the rate of 220 fps. Peak 
acceleration of about 19g and _ peak 
velocity of about 5,100 fps. were 
reached at escape rocket burnout. The 
escape rocket tower was :jettisoned at 
150,000 ft. 

Capsule coasted to an altitude of 
about 55 mi., considerably short of the 
75 mi. peak expected. Since the sched- 
uled altitude was not reached, the 
monkey did not experience the full four 
minutes of weightlessness expected. 
After it reached 55 mi., the capsule 
completed its 13 min. trip with a land- 
ing in the Atlantic Ocean about 200 mi. 
from the launch point. 

During the final segment of the cap- 
sule’s flight, NASA departed from re- 
entry procedure scheduled for the Mer- 
cury capsule and allowed the boilerplate 
model to fall to 20,000 ft. before the 
drogue parachute was deployed. Normal 
practice is to deploy the drogue chute 
at 70,000 ft. to provide stability, but 
NASA allowed the capsule to drop to 
20,000 ft. to test the aerodynamic sta- 
bility of the capsule shape in the atmos- 
phere at subsonic speeds. Main chute 
was deployed at 10,000 ft. 

Capsule was equipped with the Sofar 
bomb, dye marker and radio beacons 
from the Mercury recovery system, and 
first contact was made when a patrolling 
Navy Lockheed P2V sighted the green 
dye marker 39 min. after launch. De- 
stroyer USS Borie was 15 mi. away, and 
reached the inherently buoyant capsule 
and had it on board within two hours 
of launch, despite waves 8-10 ft. high. 
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Heavy seas kept the recovery force 
from making a planned transfer of the 
biopack containing the monkey to the 
Landing Ship Dock Ft. Mandan. This 
ship carried the only doctor in the re- 
covery force, and he was to monitor 
the monkey with the same type of 
plug-in equipment used during count- 
down. Then he was to have carried out 
the delicate job of removing the 
monkey from the biopack. 

After prolonged attempts to trans- 
fer the biopack, the plan was abandoned, 
and destroyer personnel removed the 
monkey under radio instruction from 
the Ft. Mandan. The monkey was 
alive and apparently suffered no ill ef- 
fects from the trip. 

Data on booster and tower separa- 
tion were telemetered, but the bulk 
of the test data, including all the bio- 
logical information, was transmitted 
to recorders in the capsule. Therefore, 
the condition of the monkey could not 
be determined until the biopack was 
opened nearly seven hours after launch. 
The monkey was in the capsule 15 hr. 
and 45 min. during the countdown plus 





F4H Altitude Record 


Edwards AFB, Calif.—New world alti- 
tude record of 98,560 ft. has been set 
by a U.S. Navy McDonnell F4H Phan- 
tom II. Piloted by Cmdr. L. E. Flint, 
USN, the F4H, powered by General 
Electric J79 engines, bettered the Soviet 
record of 94,658 ft. set last July (AW 
Aug. 3, p. 32). 

Still to be confirmed officially by the 
Federation Aeronautique Internationale, 
the F4H exceeded the mark set by the 
USSR by 3,902 ft., or a little more than 
1,000 ft. in excess of the required 3%. 

Record flight, made Dec. 6, was per- 
formed with the aircraft carrying its 
standard armament of Sparrow III mis- 
siles., Maximum speed attained by Flint 
in his flight was 1,550 mph., or Mach 
2.34. Temperature at the acceleration 
altitude of 47,500 ft. was —67C. 

Flint began his pull-up from 47,500 
ft. when the airspeed had stabilized 
at its maximum. Fuel on board was 
3,300 Ib. at end of the maximum speed. 
Power was kept at maximum until 
such time as the scheduling of the fuel 
controls could not prevent overspeeding 
the engines, and then both engines were 
stopcocked. The aircraft then expended 
energy for altitude until the maximum 
of 98,560 ft. was reached. 

Cockpit pressurization, which 
mally depends on bleed air from the 
engine compressors, was supplemented by 
nitrogen under 2,500 psi. Nitrogen pres- 
sure within the cockpit was maintained 
at about 45,000 ft. equivalent altitude 
as an added safety feature, although 
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Flint wore an inflated pressure suit. 





nearly seven hours after the launch. 

Monkey was flown to the Air Force 
School of Aviation Medicine at Brooks 
AFB, Tex., for examination and study. 
Data from the recorders is being ex- 
amined to determine detailed results of 
both the capsule and biological tests. 

Animal used in the Little Joe test 
is a Texas-born male rhesus monkey 
named Sam from the initials of the 
School of Aviation Medicine. He was 
30 months old and weighed seven 
pounds at the time of the test. Monkey 
had been trained at the USAF school 


-to perform a lever operation, and the 


number and frequency of responses to 
a light will provide a measurement 
of performance ability under the launch 
and escape maneuver conditions en- 
countered. 

Along with the psychomotor test, 
scientists took three physiological meas- 
urements on the monkey during the 
flight. An oculormotor measured dis- 
orientation and dizziness through elec- 
trical impulses from the eye muscles. 
Heart activity was measured by an 
electrocardiogram vectorcardiogram, and 
respiratory movyijent was recorded by 
a helio potention§'ter. 

Biopack conti; jag the monkey was 
one of a number ¥% biological space con- 
tainers develope”, by the School of 
Aviation Medicin, 4AW Feb. 16, p. 34). 
The 100 Ib. conte, ;;er is three feet long, 
16 in. in diameter, and it has a plastic 
shell and annealed aluminum alloy 
structure. Shell can withstand a posi- 
tive pressure of 25 Ib. and negative 
pressure greater than that created by a 
vacuum. 

Oxygen was supplied to the monkey 
from a tank through a two-stage reducer 
regulator. Temperature in the biopack 
was regulated by filtering body heat 
into a heat sink. A small fan circulated 
air, and absorbents were used to re- 
move excess moisture and carbon diox- 
ide. The biopack had enough oxygen to 
last 40 hr., and the capsule had a snorkle 
system which could have provided air 
for breathing if the oxygen ran out. 

Monkey rode in a plastic couch lined 
with a shock absorbent plastic foam and 
tailored to the animal’s shape. It was 
covered in front with a restraining har- 
ness. The couch held the monkey so 
that it faced skyward during launch and 
descent and absorbed g forces trans- 
versely, as will the Mercury pilot. 

Biopack had three additional biologi- 
cal experiments attached to its outer 
wall. One consisted of emulsion track 
plates of barley, rat nerve cells and neu- 
rospora to measure primary radiation 
effects. Bacteria cultures were included 
to study lethality and mutation rate, 
and cell tissue cultures will be studied 
for changes in appearance and reproduc- 
tive capacity. The third experiment in- 
volved flour beetle larvae for study of 
changes in appearance, mutation rate. 
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Congress Plans Space Program Probes 


By Ford Eastman 


Washington—With an eye on next 
year’s election campaign, Congress plans 
to probe all aspects of the national 
space program during the coming ses- 
sion to expose the roots of its prob- 
lems and to determine if any effort is 
being made to give it new life. 

Major thrust of the attack will be 
directed at the National Aeronautics 
and Space Administration and the Na- 
tional Space Council, which is headed 
by the President and largely composed 
of cabinet officers and administrators 
of government agencies. But it will 
also include a searching review of the 
military space program and its relation- 
ship to the civilian program. 

Atmosphere for the investigations 
was set by the spectacular Russian 
achievements in space exploration 
which were followed in several in- 
stances by spectacular U. S. failures, 
and by the apparently widening gap 
between Soviet and U. S. space achieve- 
ments. This gap will be examined in 
the context of an election year. 

Any new Soviet space achievement 
in the next few months could easily 
make the U. S. space program one of 
the major campaign issues. Absence 
of further Russian success, however, 
might tend to downgrade its importance 
somewhat as public interest wanes, 
unless Congress revives this interest 
through its investigations. 

First investigation of the space pro- 
gram has been scheduled for Jan. 6, 
the day Congress reconvenes, by Rep. 
Overton Brooks (D.-La.) chairman of 
the House Committee on Science and 
Astronautics. Hearings will run for a 
full month, and a complete investiga- 
tion of all aspects of both the civilian 
and military space programs is planned. 

The Senate Committee on Aero- 
nautical and Space Sciences, headed by 
Sen. Lyndon B. Johnson (D.-Tex.) has 
not scheduled hearings or announced 
a course of action, but it is expected 
also to hold hearings early and dig 
deep into the controversial aspects of 
the program. 

These probes will be followed by 
hearings on authorization for appropri- 
ations in both Houses and by the appro- 
priation hearings themselves, all of 
which will. be sweeping reviews of 
policies, funding of projects and admin- 
istration of programs. 

In addition, there are strong indica- 
tions that there will be full-scale probes 
into select areas of the space program 
by various subcommittees. 

One investigation of this type is un- 
der consideration by the House Military 
Operations Subcommittee headed by 
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Rep. Chet Holifield (D.-Calif.). Holi- 
field already has hinted his sub- 
committee might look into the transfer 
of the Army Ballistic Missile Agency to 
NASA, and it may go further than that 
and investigate the over-all military role 
in space and its relationship to the civil- 
ian space agency. The emphasis would 
be not so much on technical aspects 
as on the level of effort and funding 
needed to fully develop defense poten- 
tial in space. 

In the over-all probes, here are some 
of the key questions to which both 
the House and Senate space commit- 
tees will be seeking answers: 

e Does the United States have a na- 
tional space program that is designed 
to eventually give it leadership in space 
exploration? 

eHow much importance and urgency 
does the Administration attach to a 
national space program? 

e Are sufficient funds being requested 
by NASA to carry a broad and vigorous 
program forward in orderly fashion, 
or are delays and cancellations encount- 
ered due to budget limitations? 

e Are vital military projects being trans 
ferred to NASA for development be 
cause of defense budget restrictions? 

¢ Should military and civilian space ef- 
forts be merged in a single agency sim 
ilar to the Atomic Energy Commission 
with a military applications division? 

e How long would it take and how 
much money would it require to catch 
up to and surpass Russia in space ex- 
ploration? 

els there a lack of firm direction and 
coordination in the space program, es 
pecially at the top policy-making level? 
e Why hasn’t the Administration ap 
pointed a full-time staff for the National 
Space Council as provided for in the Na 
tional Aeronautics and Space Act of 
1958, and what effect does this omission 
have on the United States’ failure to 
close the gap with Russia? 

2 Is progress in the space effort retarded 
by too many policy or advisory commit 
tees, unwieldy organizations or other 
red tape? 

e Is money appropriated for civilian and 
military space efforts being wasted 
through unnecessary duplication of ef 
fort, rivalry or poor administration? 

Of all the questions which will be 
raised by Congress during the coming 
session, the amount of money which 
will be requested for the space program 
for Fiscal 1961 will probably be th« 
biggest issue. Various members of Con 
gress have accused NASA of underesti 
mating its budget requests for the cur 
rent year and point to the approximate] 
$45 million reprogramed from lowe: 
priority projects to top priority projects 


On the other hand NASA’s Fiscal 
1960 budget, which NASA said was 
ight but would provide all the money 
that could be used wisely in pursuing 
a vigorous program, was cut $30 million 
by congressional action. Similar action 
during the next session by a Demo- 
ratic-controlled Congress would greatly 
reduce Democratic chances of making 
money an issue. Also, if the Administra- 
tion decides to ask for a budget of 
around a billion dollars plus a sizable 
supplemental request (AW Dec. 7, p. 
32), additional steam will have been 
taken from the issue. 

While the hearings are likely to pro- 
luce considerable fuel for political de- 
there is not much chance that 
iny major changes will be made in the 
Space Act during the coming session. 
Congress will be hard-pressed for time, 
since it faces many other problems and 
hopes to adjourn before the national 
party conventions in July. 
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National Space Effort 
Opposed in Britain 


Britain should reject as “grossest 
lly” any attempt to establish a na- 
nal space program, according to 
mmmendations made by the Gov- 
nment Advisory Council on Scientific 
Policy. The committee said Britain 
nnot afford more than a half-million 
llar expenditure in this field annually. 
British critics point out that this is 
than half the government subsidy 
varded the Covent Garden Opera 
mpany and doesn’t even match the 
5$138-million subsidy doled out to 
rmers for chicken food or the $24- 
llion paid by the taxpayer to adver- 
the government’s egg-selling cam- 
rT} 
(he committee, which is charged 
th the responsibility of advising 
t new science minister, Lord 
ham, on all matters concerned 
th scientific research and develop- 
nt, has 15 scientific members but 
ludes space and rocket experts. 
his latest British appraisal of space 
irch is not far out of line with the 
rtv of British research expenditure 
rally. The government awards only 
million annually to industrial re- 
h, $10-million to medical research 
5100 million to universities. Yet 
nation spends $1,000 million on 
rtising, $1,570 million of its na- 
ized health program, $6,000 mil- 
m alcoholic drinks and cigarettes. 
In its report the advisory committee 
led for the establishment of an in- 
rnational effort to which Britain 
other countries could contribute. 


uin’s 
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Army Plans to Set New Policies 


For Developing, 
By J. S. Butz, Jr. 


Washington—U. S. Army aviation 
research, development and procurement 
policy for the next five years at least 
is scheduled to be firmly set by Mar. 
15 in one of these directions: 

e Development of a completely new 
group of aircraft after a design competi- 
tion or source selection action. 
¢ Steady improvement of aircraft now 
in service or under development. 
e Increased research effort to quickly 
bring promising ideas to a usable state. 
¢ Flight competitions of finished air- 
craft to decide which to produce. 

One of these policies will be followed 
for the development and procurement 
of future equipment for each of the 
Army’s three major aircraft missions— 
close observation of the battle area, 
surveillance of the enemy’s rear and 
forward area air transportation of 
troops. 


Industry Conference 


Army is calling upon industry to give 
a major assist in determining just what 
the policy will be for each type of air- 
craft. Industry was asked in a recent 
requirements conference at Ft. Monroe, 
Va., to submit a summary of the kinds 
of aircraft that could be built during 
the next five years to fulfill the three 
basic missions most efficiently and eco- 
nomically. This was a basic departure 
from the prior Army method of asking 
for aircraft with specific performance in 
payload, speed, range, etc. 

Over 130 aviation and avionic firms 
sent more than 400 representatives to 
the conference, where they were asked 
to inform the Army by Dec. 15 if their 
companies would submit studies recom- 
mending the best course for Army avia- 
tion during the next five-year period. If 
the company plans to participate, its 
studies must be submitted by Feb. 1. 
Primary reason for the request is an 
Army desire to obtain a cross-section 
of industry thinking on state-of-the-art 
studies made in the past year or so with- 
out going into a protracted period of 
further studies. 

In turn, the Army hopes to move 
rapidly and plans to reach a policy de- 
cision by Mar. 15. This policy decision 
involves Fiscal 1961 funds, and the plan 
that is formulated will be put into effect 
July 1. A fund of: from $6 million to 
$14 million will be kept open in the 
Fiscal 1961 Army budget to implement 
the first year of this new program. 

In making the decision to keep funds 
available for unspecified expenditures 
until the middle of March, the Army 
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Buying Aircraft 


conferred with the cognizant adminis- 
tration and budget authorities above it 
in the Department of Defense. The 
philosophy of the program was ex- 
plained to Defense Department offi- 
cials, along with the estimated funding 
that will be required in the future. This 
estimate runs from $100 million to 
$150 million in research and develop- 
ment and test and evaluation money 
each year beginning in Fiscal 1962. 

In the past, Army research and de- 
velopment funds for new aircraft have 
been much smaller than this, but, under 
the old Army. bookkeeping system, all 
development work past the mockup 
stage was financed from procurement 
funds. The new system specifies that 
research and evaluation funds will be 
used through acceptance tests. 

The funding level for aircraft devel- 
opment has run from $100 million to 
$150 million during the past four years, 
and the new accounting method will 
not alter this appreciably in the future. 
The actual level will depend primarily 
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upon the basic policy decision on Mar. 
15 as to whether the Army will build 
a new family of aircraft. 

The general requirements for ob- 
servation, surveillance and transport 
aircraft that the Army presented to in- 
dustry stressed several points. Easy 
maintenance is probably the primary 
one. The Army wants all maintenance 
operations, except major overhaul, per- 
formed within a very short time period 
and capable of being conducted out-of- 
doors in all types of weather. Fuel 
economy is another point. Both of these 
requirements are considered necessary 
if the Army is to be able to disperse 
properly when it is facing modern high- 
yield weapons on the battlefield. 

Dispersal in itself is believed inade- 
quate if small troop units cannot take 
reliable, economical aircraft with them 
so that they can concentrate rapidly, go 
into action briefly and then disperse 
again. These overriding requirements 
for aircraft use were presented to indus- 
try against a background of an enemy 
air defense which is greatly improved 
over World War II and Korea. Such 
defenses, when combined with dispersal 
tactics, presumably will make high flight 
speeds and short landing and takeoff 
capabilities an absolute necessity. 


Thor-Able IV Will Test Telemetry 
From 50 Million Mi. in Space 


Washington—First U.S. attempt to 
place a satellite into an orbit that will 
carry it back and forth between the 
orbital paths of earth and Venus is 
scheduled to be made this week. 

The 90-lb. paddlewheel _ satellite 
(AW Dec. 7, p. 33) is expected to test 
radio transmission from its payload to 
earth over distances of 50 million mi. 
or greater and to help determine the 
size of the astronomical unit, the basic 
unit of measure for astronomical dis- 
tances. 

The probe is designated Thor-Able 
IV and originally was planned as a 
probe that would be fired last June in 
an attempt to pass very near the planet 
Venus. It was to have been fired within 
a few days of the Atlas-Able IV, whose 
original mission also was to go to the 
vicinity of Venus. 

The Thor-Able IV payload is a 
roughly-spherical aluminum body with 
a diameter of 26 in. Two ultra high fre 
guency antennas protrude from the top 
and bottom. It carries instrumentation 
for measuring solar and cosmic radia- 
tion and its interaction with magnetic 
fields, a digital telemetry unit, tele- 
metering transmitter operating on 
378.21 me. at varying power levels, 


doppler system transponder, a doppler 
receiver and command system and 
power converter. 

Since it is a National Aeronautics and 
Space Administration experiment be- 
ing conducted by the Air Force Ballistic 
Missile Division and Space Technology 
Laboratories, Inc., its design and in- 
strumentation are quite similar to the 
BMD-STL payloads used in the first 
Pioneer lunar probes, the Explorer VI 
satellite (AW Aug. 17, p. 30), and the 
unsuccessful Atlas-Able IV __ probe 
(AW Dec. 7, p. 31), which had its 
mission diverted to that of a lunar 
orbiter because it was not ready for 
launchiyg at the time when Venus and 
earth \ere in a favorable position 
roughly opposite one another. 

The tclemetry transmitter will oper- 
ate at a low power level of less than 10 
watts during the first few days of flight, 
while it still is close enough to earth 
for that power level to make its signals 
detectab]¢ at several tracking stations. 

The probe is expected to move into 
an orbit around the sun, with its 
aphelion ,pproximately 93 million mi. 
from the sun and in the path of the 
earth’s o;pit, and its perihelion about 
61 million mi. from the sun in the 


AVIATION WEEK, December 14, 1959 





vicinity of Venus’ orbital path. Period 


is expected to be somewhat slightly 


over 290 days. 

The maximum possible distance be- 
tween the earth and the probe could 
be as high as 186 million mi. if they 
are on opposite sides of the earth’s 
orbital path at the same time. 

Because of the great distances in- 
volved late in the flight, transmission 
will be intermittent—probably in bursts 
of about 5 min. each. As the probe 
moves farther from earth, power level 
will be 150 watts, and only the Univer- 
sity of Manchester’s 250-ft. radio tele- 
scope at Jodrell Bank in England will 
be able to receive the signals. 

In addition to determining whether 
scientific information can be trans- 
mitted successfully over interplanetary 
distances with present equipment, the 
probe could help considerably in refin- 
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ing the measure of all astronomical dis- 
tances. 

By obtaining range and velocity from 
a number of points in the probe’s flight, 
scientists may be able to compute mor« 
accurately the mean distance from earth 
to sun. 

Heat balance within the payload will 
be maintained by a paint pattern. ‘Tem 
perature rise as the probe nears the 
vicinity of Venus will be quite high 
The paint pattern can be altered by 
use of decals if launch is delayed past 
the first day. 

Four solar paddles covered with 
total of 4,800 cells will collect sola 
energy to be converted and stored t 
power the transmitter. Power output of 
the four paddles will range from ap 
proximately 13 to 25 watts, depending 
upon the probe’s orientation to th 
sun. 
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Lockheed Aircraft Corp. will form 
a new subsidiary, the Lockheed Elec- 
tronics Co., in a move aimed toward 
increasing its share of the government 
and industrial electronics market. New 
company, which will include recently 
acquired Stavid Engineering and the 
newly formed Lockheed Electronics and 
Avionics Division (LEAD), will be 
headed by David F. Sanders, former 
Stavid president. M. Carl Haddon, 
Lockheed vice president and general 
manager of LEAD, will hold a. similar 
position in the new company, heading 
its Newport Division, the new name 
for LEAD. Frank J. Reynolds, Stavid 
executive vice president, becomes a vice 
president of new company and general 
manager of the Stavid Division. 


Boeing Airplane Co. is flying the 
B-52G bomber at a maximum gross 
weight of 488,000 Ib., 40,000 Ib. above 
the prescribed Air Force limit for the 
aircraft, as part of the plane’s structural 
flight test program. Boeing says that, 
if USAF decides to boost the maximum 
gross weight for operational B-52Gs, 
the additional 40,000 Ib. could be used 
for fuel to increase the bomber’s range 
or for additional weapon stores. 


Fairey Aviation Co. has rejected gov- 
crmment terms to develop the Fairey 
Rotodyne VTOL (AW July 27, p. 33), 
Aviation Minister Duncan Sandys has 
told the House of Commons. Terms 
included the government’s intention 
to reimburse subsequent development 
costs if a specific minimum order did 
not materialize. 


Hawker Siddeley P.1127 VTOL close 
support jet fighter (AW Dec. 29, 1958, 
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p. 27) will make its first flight within 
the next six months. Powerplant wil 
be a Bristol Siddeley BE. 53 turbojet 
engine of 14,000 Ib. thrust (AW June 
22, p. 78). Sources indicate the plan 
has a delta configuration with tran 
sonic speed capability. 


Aerojet-General Corp. has developed 
a liquid rocket engine, the XLR-11 
AJ-1, with variable thrust range of from 
59,000 to 150,000 Ib. Engine, devel 
oped under Air Force contract, is light 
weight and operates with storable pro 
pellants and has a film-cooled thrust 
chamber. Proposed use of the engin 
is to propel rocket sleds for testing of 
missile components under simulated 
flight conditions. 


USAF-Convair Atlas successfull) 
fired over Atlantic Missile Range last 
week was the 12th successful missil 
shot in a row. Of 39 Atlases fired thu 
far, 24 have satisfied all test objective 
and the remaining 15 have satisfied 
over half of the major objectives. ‘Th 
39 have included the orbiting Atlas in 
Project Score; a booster for the Mercury 
capsule and the booster for the Atlas 
Able lunar orbiter. 


First design details of the Bristol 
T.188 Mach 2.5 stainless steel researcl 
aircraft (AW Oct. 27, 1958, p. 34 
show use of engine nacelles nearly 30 ft 
long, widely spaced on wings to pro 
vide drag-reducing shock wave integra 
tions between the fuselage and nacellc 
Powerplants are modified Gyron, J1 
turbojet engines in 10,000-Ib. thrust 
class (AW Sept. 14, p. 68). Fuselage i 
71 ft. long. Wing is in mid-fuselagé 
and has 36 ft. 1 in. span, with 4° 


thickness chord ratio. Mid-section 
sweep is 38 deg., increasing to 64 deg. 
ver the all-moving tip sections form- 
ing the ailerons. 


Midair collision of two Beech planes 
it the Palm Springs, Calif., showing 
the 1960 Beechcraft line caused 
loss of five lives. Planes, a TravelAir 
ind Bonanza, were on demonstration 
flights for customers of Norman Larson 
f*, 7 . 4 L4 
Co., Van Nuys distributor. 


Freon-14, or tetrafluoromethane, a 
frigerating compound that boils at 
198F, now is being used as the pro- 
pellant for the small control rockets in 
the final stage of the Discoverer satel- 
lite vehicle, according to E. I. du Pont 
le Nemours & Co. The propellant sup- 
ly forms an integral part of the ve- 
hicle’s 70-Ib. pneumatic attitude con- 
trol system which, goes into operation 
fter burn-out and separation of the 
Chor booster. 


Vertol Aircraft Corp.’s YHC-1A and 
V-107 prototypes flew to Ottawa last 

eek for demonstrations to military 

rvices, airlines and helicopter opera- 
tors in the Ottawa and Montreal areas. 
Royal Canadian Air Force has ordered 
two additional V-44s for delivery in 
March, 1960; RCAF currently has 
three V-44s and 15 H-21s. 


Chance Vought Aircraft, in what 
probably is the most ambitious exten- 
ion it has made into commercial mar 

ts as part of its diversification program 

AW Oct. 26, p. 125), now has become 

major factor in the trailer homes in- 
ustry. Company has acquired two mo- 
bile home firms—General Coach Works 
nd ABC Coach Co.—and has signed a 
uurchase agreement with Mid States 
Corp., of Battle Creek, Mich. 


National Aeronautics and Space Ad- 
iinistration awarded $1.67 million in 

ntracts during October, including an 
\itial $250,000 contract to Ball Broth- 
rs Research Corp. for instrumentation 
for an earth-orbiting solar observatory 
to be launched with a Delta rocket. 
otal funding for this contract may 
reach $750,000. Contracts also in- 
luded $150,000 initial funding to 
Army Ordnance Missile Command for 
lesign, construction and integration of 
) satellite to be launched by a Juno II 
to study energy and source of cosmic 
rays; $150,000 to the same agency for 
in ionosphere-sampling satellite; $360,- 
100 to Navy Bureau of Ordnance for 19 
solid rockets to be used in Air Force’s 
Project 609A, which is a_ modified 
NASA Scout, for high-altitude and re- 
ntry tests; $70,000 to Massachusetts 
Institute of Technology for basic re- 
earch on noise phenomena associated 
with rockets. and jet aircraft. 
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Incentive Plans Promote Airline Travel 


Travel plans gain potential as business firms pro- 
mote mass personnel airlifts as important sales tool. 


By Glenn Garrison 


New York—Airlines are reaping increasing benefits from the expanding 
use by business firms of travel incentive plans involving air transportation, a 
growing segment of the group travel market that will be an important factor 


in filling airliner seats. 


Incentive travel plans, often tied in with company sales meetings with 
extensive use of airlift, are developing into an important business tool not 


only for large firms but increasingly for smaller companies. 


In fact the 


smaller groups, which travel on scheduled flights and provide airlines with 
a flexible way to top off loads, are considered by many carriers to be a big 


potential in this field. 

Large firms, however, have provided 
some recent spectacular examples of the 
use of chartered airliners to bring their 
dealers or salesmen from all over the 
country to a central point for business 
and/or pleasure. A giant operation now 
under way at Miami by the J. I. Case 
Co. involves 157 flights by seven air- 
lines and is expected to total 25 million 
passenger miles of travel. 


Package Costs 


Case’s movement of more than 7,000 
dealers and distributors of its farm im- 
plements and industrial machinery be- 
gan Dec. 4 and the return flights will 
end Jan. 11. Case won’t disclose the 
total cost, but an airline official has 
estimated that the company will pay 
about $1 million for the whole package, 
including hotel accommodations and 
local entertainment. Dealers are com- 
ing in from 62 cities in the U.S. and 
Canada and one plane load is arriving 
from Paris. 

Cole H. Morrow, executive assistant 
to the president of Case and coordina- 
tor of the Miami operation, told Avia- 
TION Week that his company’s sales 
have increased 300% during the three 
years since the airlift program was in- 
itiated. Case held its “World Premiere” 
program in Phoenix, Ariz., in 1957 and 
in Nassau in 1958. The Phoenix meet- 
ing involved 124 million passenger 
miles and the Nassau meeting 19 mil- 
lion, 

These annual meetings, where the 
year’s line of products is unveiled and 
merchandizing plans presented, have 
proved “very successful,” Morrow said. 
They are “the most important thing we 
do in the company for a year,” he 
added. Morrow stressed that the session 
is a business meeting, “not a holiday,” 
although sales incentive features are in 
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volved in the meeting program. 

Dealers meeting the required sales 
quotas, for example, can Lring along 
their wives, expense-free. But all dealers, 
regardless of their quota status, attend 
the meeting. 

This differs from some other plans 
which are designed only to provide ex- 
pense-free vacations or trips for dealers 
or salesmen who meet certain quota re- 
quirements. 

Case follows up its yearly meetings 
with the distribution of films and other 
promotional material based on _ the 
“World Premiere” program. The meet- 
ings themselves, Morrow pointed out, 
could not be accomplished except 
through the use of air transportation. 
“The airplane is being used as a tool 
for a definite type of business opera- 
tion,” he said. 

The Case air operation at Miami is 
centered at Eastern Air Lines’ old 36th 
St. terminal at Miami International Air- 
port, across the field from the new ter- 





Atlantic Charters 


New York—Charter passengers handled 
by scheduled airlines on the North At- 
lantic more than doubled during the 
first nine months of 1959 over the same 
period of 1958. Total for the first three 
quarters of this year was 163,722 pas- 
sengers carried in International Air Trans- 
port Assn. member aircraft. 

This 1959 nine-month total was 110% 
higher than last year’s for the same 
period, Among the reasons: plentitude 
of piston equipment for charters as 
most carriers waited for jets (AW Dec. 
7, p. 36), and a fast-growing, competi- 
tive market for this lower-cost traffic 
both for scheduled and non-scheduled 
carriers (AW June 2, 1958, p. 28). 











minal which handles regular scheduled 
trafic. Eastern is handling about a fifth 
of the airlift, some 33 charters in 90- 
passenger Douglas DC-7B coach air- 
craft. The Eastern terminal was re- 
activated for the project. 

Case is actually running the show 
from an operational standpoint and has 
set up a center in the terminal complete 
with teletype to every airline operations 
office and to Case branch distributor 
offices in 28 U. S. and Canadian cities. 
In all, 40 Case employes are in Miami 
to handle reservations, local transporta- 
tion, and other phases of the operation. 


On-Line Point 


Of Eastern’s flights, 11 will involve 
off-line points such as Kansas City and 
Toronto and the rest will originate or 
terminate at on-line points in its sys- 
tem. Other airlines involved are Delta, 
National, Northwest, Pan American, 
Scandinavian Airlines System, and 
United. Equipment for use in the 
program was flown in by United cargo 
aircraft and United will handle about 
half of the passenger charters. SAS sup- 
plied transportation for the Paris con- 
tingent. Airline equipment chartered 
for the program includes Douglas 
DC-6Bs and DC-7s, Lockheed Super 
Constellations and Boeing Stratocruis- 
ers. Case insisted that all bids should 
offer radat-equipped airplanes, according 
to Eastern. 

The special projects department of 
Case began its first studies for this 
year’s meeting last July, Morrow said, 
and first contracts were let around 
Oct. 1. Contracts were let on a flight- 
by-flight basis. 

Airlift Timing 

The mass movement is being timed 
to avoid conflict with the Christmas 
and New Year's holidays when airline 
equipment will be in short supply. It 
does, however, come uncomfortably 
close to the extreme holiday peaks. 
Under the plan, groups of dealers are 
flown in, spend five days and four 
nights, and are flown out again to be 
replaced by other groups. 

On the first day, Dec. 4, some 3+ 
flights arrived; another movement took 
place Dec. 8, bringing in additional 
groups and flying out the first arrivals. 
These staggered movements will halt 
Dec. 20 and resume Jan. 3 to skip the 
two holidays. During the movement 
days, a plane is scheduled to arrive ot 
depart every 15 min. First day’s arrivals 
came from such scattered points as 
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San Francisco and Los Angeles, Phoe- 
nix, Houston, Atlanta, and Oklahoma 
City, among others. 

Case describes its operation as “the 
largest civilian airlift in history.” Other 
examples of recent large movements of 
business sales groups are those of Gib- 
son Refrigerator Co., which offers yearly 
free vacations to dealers who satisfy 
quota requirements. The 1959 incen- 
tive operation by Gibson involved 
movement of more than 3,000 persons 
to and from San Juan, Puerto Rico, 
with several airlines participating with 
charter aircraft and scheduled space. 

Another example is Fedders-Quigan 
Co. (air conditioners), which has given 
its dealers vacations in Jamaica, Mexico 
and Europe. Largest group was 3,000 
persons. The 1959 travel was divided 
between Acapulco and Europe, with 
Pan American handling the transatlan- 
tic business involving 2,000 dealers 
(AW June 2, 1958) and Eastern, among 
others, bringing the vacationers to the 
New York gateway. 

Gibson is planning a chartered jet 
airlift next year to Honolulu, with Pan 
American handling the entire 31 flights 
from 15 U.S. cities in Boeing 707-320 
equipment. 

Like the firms which are going in for 
incentive travel to boost their sales, 
organizations of various kinds are rang- 
ing farther afield to hold their annual 
conventions. Convention business has 
long been a big source of airline rev- 
enues, of course, and many carriers have 
a departments to handle it. 

rowing use of air transportation in 
convention activities has changed the 
geography of convention sites and the 
jets with their telescoping effect on 
time and distance will greatly expand 
this trend. 

Examples of this trend are the con- 
vention of the World Baptist Alliance, 
scheduled for Rio de Janeiro next year, 
and a Rotary International convention 
planned in Tokyo in 1961. The Bap- 
tists are expected to number about 4,000 
and will be moved by various airlines 
on a common carriage basis mostly in 
tourist accommodations. Planning for 
this operation was begun a year and a 
half ago by a Birmingham, Ala., travel 
agent who called the airlines together 
to work out the airlift part of it. “Any- 
thing that’s got wings on it will be 
used,” according to one airline official. 

Firms offering travel incentive plans 
in some cases are competing with each 
other to stimulate dealer efforts, and 
this is a happv situation for the airlines. 
If a dealer handles, for example, tele- 
vision sets of several manufacturers, he 
might find himself in the pleasant posi- 
tion of choosing which vacation spot 
he would like to visit free. If Brand X 

romises him Hawaii for pushing its 
fine and Brand Y offers Bermuda, he 


could concentrate on the spot of his 
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Fifth Airport 


New York—Port of New York Au- 
thority will meet today with New York 
and New Jersey legislators to discuss 
plans for a fifth metropolitan airport 
in this area under Port Authority opera- 
tion. The agency reportedly has plans 
for a major commercial airport near 
Morristown, N. J. 

Governor Robert Meyner of New Jersey 
and some local officials have voiced ob- 
jections based on the charge of the “‘poor 
aircraft noise record” at New York In- 





ternational Airport. 








choice. In some cases, he might sel 
enough of different lines to get two in 
centive trips, or even more. One airline 
official says he has seen the same dis- 
tributor show up at several vacation 
spots during the year, each time enjoy 
ing the rewards of an incentive plan 
The airlines, naturally, would not b 
discomforted if he won 20 trips. 

More and more small companies, ait 
line officials say, are turning to travel 
incentive plans to boost business. Other 
incentive rewards—cash or “pots and 
pans” (merchandise selected through 
a catalogue)—don’t produce the sam« 
results, in the airline view. A vacatior 
trip is more likely to be remembered 
and the winner often meets and get 
to know company executives. 

Most of the incentive plans are « 
signed to stimulate sales representa 
tives but there are exceptions. | 
example, American handled a group of 
taxicab drivers who had _ participated 
successfully in their company’s saft 
driving campaign. The groups can bi 
small: Nauonal this month is flying 
to Miami 15 winners of a dry cleaning 
competition. In some cases of larg 
firms, company policy prohibits putting 
more than a certain number of thei 
representatives on a single flight. An 
other National incentive group move 
ment involves 170 winners of a can 
company reward, and the airline can 
carry only 10 on any one airplane 

Incentive travel, though important 
and growing, is of course only a facet 
of the over-all market for group travel 
This includes, to most airlines, any 
group of passengers from about a dozen 
up to a chartered planeload and is 
variously handled in sales approach and 
statistical analysis. ‘This market has 
been growing rapidly in the past five 
years or so and provides many advan- 
tages for the airlines. 

One of them, as pointed out by 
Philip M. Siefert, Pan American’s man- 
ager of special sales—as well as other 
airline officials—is the leveling of off- 
season traffic valleys. Another indirect 
reward comes from providing many 
group customers with air travel experi- 
ence which leads to future sales. 


c 


} 


According to Siefert, Pan American’s 
group travel revenue for this year will 
total about $8 million, and the incen- 
tive travel portion of the total will 
amount to $3-34 million. Some 80% 
of the airline’s group travel revenue is 
derived from scheduled flights. 

For example, Par. American in Octo- 
ber flew 505 Shriners to Europe on 
scheduled jet fligi:ts. They had been 
booked through . = .uthern California 
travel agent, and thew also illustrate the 
trend of larger yroups to select fall 
months for their tvips to take advantage 
of the hotel space and rate advantages. 

Siefert said his airline’s approach to 
large firms is to sell sales incentive, 
convention and _ industrial recreation 
club travel. But Pan American is 
going hard after the small business 
groups, too, with the competition in- 
creasing greatly. 

Transition to jets will affect the 
charter business of various airlines next 
vear. Charter groups are beginning to 
‘clamor for jets,” Siefert said, but air- 
lines at this point are reluctant to com- 
mit a great deal of jet equipment to 
this field. The average customer didn’t 
know the difference between types of 
piston planes, but he does understand 
the difference between a piston and a 

t, Siefert said. Companies aware of 
the Gibson plan with chartered jets 

lso want jets, Siefert said. 

The Gibson movement will be Pan 
American’s biggest yet as far as revenue 
is concerned with the total for the trip 
wer $14 million. 

(American Airlines reports that prac- 
tically every charter customer now wants 
1 707. Charter business this year for 
American has run less than 2% of the 
group travel. The airline says it is not 
1 big charter operator anyway, and this 
year has been selling off its piston planes 
1s well as breaking in its jets. It has 
handled three round-trip charter opera- 
tions in its jets. 

A good deal of potential charter busi- 
ness has been diverted into scheduled 
eats on the jets, according to the air- 
line. Rather than charter a DC-6, for 
example, groups of about 50 persons 
have bought blocks of space on sched- 
uled jet runs. American has sought out 
this tvpe of business particularly at the 
nonstop jet route terminals to top off 
cheduled loads. 

American reports its over-all group 
travel sales are up about 60% this year 
for an expected total at vear’s end of 
ibout $84 million. Incentive travel 
made up a minor part of this business 
ilthough the airline expects an increase 
ind is aiming a strong sales effort at 
the market. 

United, as another example, also 
finds its business meeting and incen- 
tive traffic is growing, estimating an in- 
crease of 10% this year and 15% next 
year. 
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PanAm Eliminates Pacifie Division 
In Move to Streamline Jet Service 


New York—Pan American World Air- 
ways has eliminated its Pacific Alaska 
Division, which effective last week 
was absorbed into the Atlantic Division 
with combined headquarters at New 
York International Airport. The new 
unit will be called the Overseas Divi- 
sion. 

Designed to streamline Pan Ameri 
can’s operations in worldwide jet serv- 
ices, the move still leaves the Latin 
American Division as a separate unit. 
Plans were made last summer to han- 
dle all jet engine overhaul and jet air- 
frame equalized maintenance at Idle- 
wild, and at that time it was also found 
that piston aircraft maintenance could 
more efficiently be shifted to Miami. 

With the exception of Boeing Stra- 
tocruisers which serve the Alaskan op- 
eration, all piston overhaul will be 
transferred to Miami from San Fran- 
cisco, where the Pacific Division was 
headquartered. 

Under the divisional reorganization, 
Harold E. Gray, executive vice presi- 
dent-Atlantic Division will head the 
Overseas Division. Robert B. Murray, 
Jr., executive vice president-Pacific- 
Alaska Division, will represent Pan 
American’s system, remaining on the 
West Coast and reporting to Juan T. 
l'rippe, president of the airline. John 
T. Shannon, division manager of the At- 
lantic Division, will keep the same 
post in the new division. G. F. Max- 
well, divisional manager for the Pacific 
Division, will move to the position of 
operations .manager in the Overseas 
Division. C. S$. Vaughn, who was oper- 
ations manager for the Atlantic Divi- 
sion, will be assistant operations man 
ager. ; 
In maintenance, Richard M. Adams 
will continue as manager for the new 
division. Traffic and sales manager for 
the new division is H. F. Millie, who 
performed the same function for the Pa 
cific-Alaskan Division. Pacific Alaska 
Operations Manager J. E. Weesner 
will serve as ground operations manager 
for the Overseas Division. 

Vice President Norman P. Blake will 
retain his New York headquarters and 
continue to represent Pan American in 
the East Coast and Central States in his 
assigned area and report to Trippe. 

Pacific Division crews will continue 
to be based at San Francisco and a sales 
staff for the Pacific area also will re- 
main at that city. Many members of 
the former Pacific Division headquar 
ters staff will be absorbed by the new 
division, 

The Pacific 


function, however, will be 


maintenance 
small and 


Division 
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will disappear as the Stratocruisers are 
phased out of service. About 1,500 per- 
sons, mostly maintenance personnel, 
will be laid-off from the San Francisco 
operation. Miami will handle mainte- 
nance of Pan American’s converted 
cargo Douglas DC-7C piston aircraft 
and of the passenger piston aircraft un- 
til they, too, are phased out. 

Jet airframe overhaul also has been 
assigned to Miami, although no work 
has yet been done because none of 
the carrier’s Boeing 707-120s or 320s 
have accumulated enough time to re- 
quire it. 

Combining the functions of the two 
divisions is expected to improve effi- 
ciency of scheduling as well as mainte- 
nance as the airline makes the transi- 
tion to jets. On round-the-world flights, 
the Atlantic Division’s sphere ended at 
Bangkok and this formerly was the 
turnaround point for flights from each 
division. Atlantic Division jet services, 
however, have gone on to Tokyo to 
connect with the transpacific jets of 
the Pacific Division. Elimination of 
the need for turnaround and equipment 
change will be one of the benefits of 
the new system. 

If the airline gets a New York-Tokyo 
route, flights would have to be control- 
led out of New York anyway and the 
two-division operation would lead to 
problems. The present West Coast- 
Europe polar route was a split opera- 
tion between the divisions and can 
better be handied through the single 
Overseas Division, in the airline’s view. 

Pan American says its Latin Ameri- 





American Regional Shift 

New 
complete its basic reorganization plan, 
begun last month with a top-level man- 
agement shuffle (AW Nov. 23, p. 39), 
by abolishing its system of regional of- 


York—American Airlines will 


fices. Effective Feb. 1, regional offices 
both for sales and operations will be dis- 
continued. 

Under the new plan, city managers 
will be appointed for each city in the 
carrier’s system. Five city managers— 
those at New York, Chicago, Los An- 
geles, San Francisco and Mexico City— 
will report directly to the general office 
through F. J. Mullins, vice president- 
field activities. All other cities will be 
combined into four groups, each with 
a group manager to whom the city man- 
agers will report. The group managers 
will report to the general office. Groups 
are eastern, northern, central and south- 
western. 











can Division may also be consolidated 
into the new setup eventually. 

Pan American has announced a ma- 
jor expansion of its jet services during 
this month. Round-the-world flights 
will depart San Francisco westbound 
three times weekly and depart New 
York eastbound with the same fre- 
quency. Five new cities to be served 
by round-the-world jet schedules are 
Munich, Vienna, Ankara, Teheran and 
New Delhi. Jet schedules also are being 
inaugurated to Australia, Bermuda, Nas- 
sau, and the Caribbean. Jet service 
between New York and San Juan and 
Miami and San Juan will be increased 
to daily flights. 


IATA Files Agreement 
To Halt Fare Cutting 


Lima—International Air Transport 
Assn. member airlines, in a move to 
bring an end to the five-year-old price- 
cut war in South America (AW Mar. 16, 
p. 36), have turned to the Latin Ameri- 
can governments for relief from rate- 
sliding practices. 

At a recent meeting here, [ATA air- 
lines worked out a draft agreement with 
non-IATA carriers who have been 
under-cutting regular fares by as much 
as 40%, calling for standardization of 
passenger fares on all Latin American 
routes. As an assurance that the rate- 
cutters would comply with the draft 
agreement, IATA carriers filed a resolu- 
tion with the governments involved 
urging that all South American opera- 
tors be required to adopt IATA- 
approved tariffs on all flights. 

Governments showed a strong in- 
terest in the fare issue when official 
delegations met last January at Rio de 
Janeiro (AW Jan. 19, p. 39) and in- 
structed the carriers to meet and dis- 
cuss a fare structure acceptable to all 
airlines. The meeting, originally sched- 
uled to be held in March in Lima 
(AW Mar. 23, p. 48), was indefinitely 
postponed and was not actually con- 
vened until late last month. 

In the meantime, most IATA carriers 
took advantage of an IATA escape 
clause resolution permitting them to 
adopt tariffs 10% below the under- 
cutters’ fares to meet the competition 
of non-I[ATA members. The program 
has resulted in a serious loss of revenues, 
and IATA carriers are anxious to settle 
the issue through negatiations. How- 
ever, they have warned the govern- 
ments involved that, if no fare struc- 
ture is agreed upon, they will take any 
“steps necessary” to compete effectively 
with non-I[ATA members. 

The latter group has until Apr. 1— 
the date the new fares adopted at the 
traffic conference in Honolulu become 
effective (AW Oct. 19, p. 380)—to 
conform with IATA tariffs. 
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Profit Growth Lags Behind Revenue Rise 


By L. L. Doty 


Washington—Domestic trunkline op- 
erating revenues for 1959 will show a 
healthy 18% gain over last year but a 
continuing earnings squeeze will hold 
the profit margin on sales to about 3%. 

According to estimated figures pre- 
pared by the Air Transport Assn. cov- 
ering the year’s traffic and financial ac- 
tivities, operating revenues in 1959 
will total $1.789 billion as compared 
with the $1.8 billion originally fore- 
cast last spring by Aviation WEEK 
(AW May 4, p. 26). Operating ex- 
penses, however, will jump from $1.4 
billion to a record $1.7 billion, thus 
holding net earnings for the year at $52 
million as compared with the $44.7 
million net profit last year and to the 
all-time high of $63 million in 1955. 

In estimating the profit figure, ATA 
statisticians eliminated any possibility 
of a profit during the fourth quarter 
of the year on grounds that expenses 
during this period normally spiral up- 
ward at a much greater rate than they 
do in the other three quarters. Net earn- 
ings in the third quarter, when the in- 
crease in revenues was a fraction higher 
than the increase in expenses, were 
$22.3 million—highest for any three- 
month period of the year. 

Net operating income in the third 
quarter for all 12 domestic trunklines 
was $46 million. However, a factor 
that is taking on rapidly growing signifi- 
cance and will carry a major influence 
on airline balance sheets in the future 
—net interest on long term debt—will 
continue to depress net earnings as tur- 
bojets and turboprops are delivered 
in increasing numbers. Long-term debt 
interest in the third quarter climbed 
45% over the same period of last vear 
to reach $8.7 million. 

A total of 38 turboprop transports 
and 155 turbojet transports will be de- 
livered in 1960. As of Nov. 1, 155 tur- 
boprops and 68 turbojets have been de- 
livered to U. S. carriers. 

With a total of $1.6 billion com- 
mitted for turbine equipment ordered 
for delivery between 1958 through 
1960, the industry continues to face 
the problem of attracting sufficient 
capital to cover purchase, transitional 
and initial operating costs as long as 
a low rate of return on investment ex- 
ists. Equity financing is not viewed 
as a practical step at this time since 
trunkline stock listings generally hover 
at low levels. 

Modest dividends on common stock, 
coupled with an increasing use of stock 
dividends to convey stability, and the 
slight 3% profit margin on sales con- 
tribute little toward drawing investor 
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estimate, the 


interest in airline stocks. By contrast, 
profit margin on sales for a group of in- 
dustrials during the first six months 
averaged 5% and railroads, during the 
first nine months, averaged 8%. 

In addition, conservative brokers have 
suggested that there is a high degree 
of speculative activity in the markets 
that should be watched carefully. Air 
line stocks, lacking historic earnings 
records, will not be selected by cautious 
investors who heed this warning and 
seek out listings that compare favorably 
with blue chip-type stocks. 

In the past, airline stocks have at 
tracted attention as growth stocks. The 
introduction of jet transports last year 
added to the reputation of airline stocks 
as good growth investments, and _ this 
factor may help keep the selling price 
of airline stocks in a favorable ratio 
with their book value. 

This ratio, however, declined during 
the year and has weakened the financial 
base the airlines need for refinancing 

As a consequence, long-term finan 
ing is likely to serve as a major source 
of capital for the industry during the 
next few years. 


Gross Revenues 


Gross revenue for all U.S. carriers 
is estimated by Aviation WEEx at $2.< 
billion as compared with actual gross 
revenue of $2.2 billion in 1958. A gross 
of $2.9 billion is forecast for 1960. 

Traffic-wise, the entire U.S. sched- 
uled airline industry will report a pros 
perous year. According to the ATA 
number of passengers 
carried during the year will reach an 
estimated 54.9 million—an encouraging 
increase over the 49 million handled in 
1958 which was a .5% drop from the 
49.3 million carried in 1957. 

Revenue passenger miles for the total 
U.S. scheduled airline industry will 
climb to 36.2 billion from the 31.4 bil 
lion recorded last year. Domestic trunk 
line revenue passenger miles will hit 28 
billion as compared with 24.4 billion 
last year. Biggest increase will be r 
corded by the three helicopter airlines 
with a total of 7.6 billion revenue pas 
senger miles—almost double the 4.885 
billion handled last year. 

Local service carriers passed the on¢ 
billion mark for the first time in their 
history. Revenue passenger miles for 
the 13 airlines were 1.033 billion as 
compared with 820 million last year 

Revenue passenger miles for the total 
domestic industry—trunklines, local ser 
ice and helicopter carriers—will be 29 
billion as compared with 25 billion last 
year. 

Total international and overseas re\ 
enue passenger miles for the year will 


rise to 7.7 billion contrasted to the 6.2 
billion operated last year. 

The sharp increase in revenues and 
revenue passenger miles is attributed 
largely to the generally prosperous state 
of the economy. Even the prolonged 
steel strike failed to have any marked 
influence on traffic activities during the 
vear. Business travel was high, but the 
rapid increase in tourist revenue passen- 
ger miles suggested that deeper inroads 
into the tourist market are being made. 

To a great degree, the introduction 
of turbojets and turboprops and the ac- 
companying sales and advertising cam- 
paigns are believed to be important 
reasons for the return to the industry’s 
normal growth pattern that came to a 
virtual standstill in 1958. 

This is borne out by the fact that 
the bulk of the net operating profit dur- 
ing the third quarter consisted of the 
earnings of the two major turbojet oper- 
itors at that time: TWA and American. 
These carriers alone accounted for about 
$26 million of the $46 million in net 
operating profits reported by the 12 
trunklines for this quarter. 

Four  carriers—Capital, Eastern, 
Northeast and National, none of which 
was operating turbojets during the 
third period—reported third quarter 
losses to the Civil Aeronautics Board. 
All four carriers are operating turbo- 
prop equipment. 

Continental Airlines, which operates 
the Boeing 707-120 on its major routes, 
ind Western, which operates the Lock- 
heed Electra, showed substantial net 
operating profits. United, which began 
turbojet service in September with the 
DC-8, showed high profits as did North- 
west which is still serving its routes 
with piston-engine equipment. 


Dispatchers Protest 
Weather Advisories 


Washington—Air Line Dispatchers 
(ssn. lodged a strong protest with the 
Federal Aviation Agency last week over 
the volume and accuracy of U.S. 
Weather Bureau “flash advisories.” 

The union said the volume of the 
idvisories consumes an_ inordinate 
imount of the dispatchers’ time. ‘Too 
often, ALDA said, the reports do not 
check out with actual weather experi- 
enced. The union said that, in some 
instances, dispatchers have been forced 
to consider calling a complete stand- 
still to airline operations because of the 
volume of turbulence forecasts ranging 
from severe to extreme from the 
Weather Bureau. In many instances, it 
charged, the forecasts were unduly 
alarming. 
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lhe Boeing 735 cargo jet, capable of transporting freight 
for as low as three cents a ton-mile, offers unparalleled 
opportunities for the development of world-wide air cargo 
potentials, 

Based on the long-range, proved-in-service Boeing 707 
Intercontinental, the new cargo jet will be capable of 
carrying 100,000 pounds of cargo across the U.S. in five 
hours. It will be powered by turbofan engines, providing 
increased take-off performance for short-field operations, 
as well as economy at high speed and long range. The 


new Boeing 735 cargo jet can be delivered in early 1962. 


@GEING 735 


Photograph of scale model of Boeing 735 


The swing-tail 735 is part of an advanced integrated 
terminal-to-terminal cargo system now under development 
by Boeing’s Transport Division. The system includes 
ground transporters, special pallets, pre-loaded containers 
and other equipment designed to expedite loading, un- 


loading and ground-handling operations. 


Air-conditioned and pressurized cargo space totals 9,000 
cubic feet. Range, with 100,000 pounds of cargo, is more 
than 3,000 miles. With a work rate four times that of 
current piston aircraft, the 735 could, in one week, carry 


as much cargo across the U.S. as a 40-car freight train. 
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Retirement Rules Fight Planned 
By ALPA in Court, Congress 


Washington—Air Line Pilots Assn. 
spokesmen said last week that they will 
seek both legal and congressional sup- 
port in the union’s efforts to stave off a 
new Federal Aviation Agency regulation 
requiring airline pilots to retire at the 
age of 60 effective next Mar. 15 (AW 
Dec. 7, p. 45). 

At the same time, ALPA President 
C. N. Sayen issued a strongly worded 
protest against other FAA regulations 
establishing higher copilot qualifica- 
tions, which Sayen said amount to a 
“dilution of original agency proposals 
and an ineffectual compromise.” He 
charged that FAA had “evidently de- 
cided to bow to the air carriers’ objec- 
tions to more adequate rules based 
largely on cost.” The union head said 
that his members feel the combination 
of retirement and copilot qualification 
regulations indicate that FAA has 
“missed the air safety point involved.” 

Sayen said ALPA is moving “imme- 
diately” to challenge FAA’s authority to 
issue the age ruling by seeking an in- 
junction against the agency in the fed- 
eral courts challenging both the legal- 
ity of FAA’s administrative procedures 
in the action and the agency’s right to 
deprive pilots of their “property rights” 
without due process of law or hearings. 
FAA earlier noted that a request by the 
union for a hearing on the regulations 
was not granted because questions raised 
by ALPA had been covered earlier in 
comments gathered on the proposed 
regulation so that no new information 
could be expected. 

The pilots’ union said it also will en- 
list congressional aid to defeat the 
measure and favors an investigation and 
definition of FAA powers by Congress 
when it reconvenes next month. 

While FAA’s new regulation for co- 
pilot training and qualifications have 
been expanded, Sayen contended that 
they have been diluted from those ori- 
ginally proposed by FAA, and long 
sought by ALPA. 

The problem of pilot in-flight inca- 
pacity, the pilots maintain, is not an 
“arbitrary” retirement age based upon 
unproved findings submitted by FAA 
but the high number of incapacities 
resulting from “transitory” and less seri- 
ous illnesses, which ALPA claims can 
be experienced at any age. ALPA said 
a recent union survey revealed that its 
members encountered 1,552 such cases 
of stomach aches, diarrhea and food 
poisoning over a one-year period. Re- 
sults of the survey, it contended, point 
to a need for a “fail safe” concept of 
operation which demands that other 
crew members be qualified to assume 
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control of the aircraft in emergenci 
ALPA had urged that copilot train- 
ing and qualifications be expanded t 
require a type rating for each aircraft 
being flown, proficiency checks ea 
six months and creation of a new al 
line transport copilot license requiring 
at least 1,000 hr. of dual and solo flight 
time as pilot on aircraft of less than 
12,500 Ib. or 750 hr. on larger planes 
The union also recommended that an 
other crew member with a commer- 


cial license and instrument rating be 
allowed to accrue 50% of his scheduled 
flight time towards a copilot license. 

ALPA contends that the new regula- 
tion adopted fails to ensure that co- 
pilots will be qualified on their respec- 
tive aircraft since they are not required 
to acquire a type rating, as are pilots in 
command. 

“These deficiencies,” Sayen _ said, 
“still leave the situation where an air- 
line can hire a pilot with 200 hr. of 
‘Cub’ time, a commercial license and 
instrument rating, give him some un- 
defined training, check him out on one 
type of airplane, assign him to fly in 
a completely different type and then 
not check his proficiency for a year.” 


British Bloc Integrates Operations 


New York—In an apparent move 
combat the competitive threat of Eu 
ope’s Air Union, a British bloc con 
posed of three global airlines will 
established Apr. | to permit integrat 
operation and the pooling of revenues 
on routes between New York, London 
and the Far East. 

The three airlines—British Overs 
Airways Corp., Air-India Internationa 
and Australia’s Qantas Empire A 
ways—will operate the bloc as a close] 
coordinated sales, trafic and schedul 
unit for the primary purpose of increa 
ing their shares of “the world’s int 
national traffic in the jet age.” T 
agreement is similar to that BOA 
reached earlier this month with Tran 
Canada Airlines (AW Dec. 7, p. 

Under the pooling arrangement, 
enues probably will be split among t! 
three carriers in ratio to the numbei 
seats offered over a given period—th¢ 
system normally adopted under such 
programs. Schedules will be arranged 
to avoid simultaneous departures 


1 
] 


arrivals of flights and permit full com- 


petitive coverage of flight operati 
over a 24-hr. period. 

Possibility that the arrangement 
create a strong bloc within Internati 
Air Transport Assn. conferences 
meetings is not being overlooked b 
dustrv observers. BOAC gained m 
of its strength in its fight for | 
fares at the Honolulu IATA trafh 
ference in October (AW Oct. 29, p 
from the five Commonwealth airlis 
it won over to its side. 

Air-India took a strong stand in 
position to BOAC at the IATA 
ference general meeting on the far 
seat configuration issues. Fare cut 
BOAC on the Far East routes « 
feasibly force Air-India and other 
riers competing with BOAC to foll 
suit for competitive purposes. H 
ever, this does not suggest—nor d 
the agreement imply—that Air-In 
must change its position on th 


issues within the traffic conference. 
I'he agreement also calls for the con- 
solidation of sales efforts, interchange 
of tickets and joint use of ticket sales 
offices. It is possible that a ticket office 
competitive to another within the bloc 
will be closed. Each carrier will retain 
its identity but competition with one 
nother will be eliminated. 

Both Air-India and Qantas stand to 
gain in the expansion of their sales 
efforts in the lucrative U.S. travel mar- 
ket because of the large number of 
sales offices now operated by BOAC in 
this country. Air-India currently relies 
ilmost entirely on travel agents for 
U.S. sales and will be spared the cost 
of implementing new sales facilities 
next year when it plans to begin its 
New York-London service. 

Since Trans-Canada _ operates _ its 
transatlantic route through the Mont- 
real gateway also served by BOAC, it 
was not included in the agreement 
signed with Air-India, which will oper- 
ate out of New York, and Qantas, 
which serves both the New York and 
San Francisco gateways. 


Court Instructs CAB 


To Reconsider Award 


Washington—U.S. Court of Appeals 
last week directed the Civil Aeronautics 
Board to reconsider its award of a St 
Louis-Miami route to Trans World 
\irlines on grounds that transcontinen 
tal factors were injected to an area 
route case. 

'WA was awarded the route in the 
Great Lakes-Florida Route Case last 
December (AW Dec. 15, p. 39). The 
decision was contested by American 
\irlines. In a 26-page opinion, Chief 
Judge E. Barrett Pettvman found that 
the Board had limited the scope of the 
case properly but had taken transcon- 
tinental aspects into account in reach- 
ing a decision. 
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ANOTHER 
WAY RCA 

SERVES SCIENCE , 
THROUGH 


/ 
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Systems Development for Space Technology: 
Magnetic Tape Recorders 


Develop a tape recorder capable of handling video sig- 
nals, but light and compact enough to fit in a satellite. 
Design for minimum power drain. Make the unit rugged 
to stand up under launching stresses and operate un- 
attended for the life of the satellite. 

From requirements such as these, Astro-Electronic 
Products Division developed the video tape recorder pic- 
tured above. 

The entire unit, including electronic circuits, weighs 
less than nine pounds. It is designed to accept video sig- 
nals from a satellite TV camera and deliver at its output 
a frequency-modulated carrier suitable for input to a 


transmitter. Weight and power drain in the tape trans- 
port are reduced without sacrificing tape motion stabil- 
ity. Normal braking methods are eliminated in favor of 
a constant-tension spring coupling between reels which 
keeps tape tension constant. The entire system is de- 
signed to operate normally in the vacuum of space. 
Video or digital data tape recorders are typical of the 
many specialized systems developed at AEP to spear- 
head man’s advance into space. Whether your problems 
involve electronic instruments, mechanical sub-systems, 
entire satellite systems, or the supporting ground con- 
trol equipment, AEP can help you find the answer. 


Watch for Camera Systems for space applications...another AEP capability 


ASTRO- ELECTRONIC PRODUCTS DIVISION 


® Radio Corporation of America 


Princeton, N. J. 





BELL 47G with vertical lift of 450 Ib. tows balloon supporting one-ton payload. Balloon contributes 1,600 Ib. of lift. 


Balloon Supplements Helicopter’s Lift 


Experimental helicopter-towed bal- 
loon named helibarge promises from 5 

10 times the lift capability of heli- 
copters alone while offering speed up to 
38 mph. and range up to 100 mi. ‘Tech- 
nique has been devised and tested by 
World Wide Helicopters, Ltd., and the 
Mechanical Division of General Mills, 
Inc. 

Idea was conceived as a means of 
extending helicopter capability in 
World Wide’s international contract 
transportation business. Combined lift 
of helicopter and balloon makes possi- 
ble low ton-mile costs and good pay- 
load-power ratio for a small initial 
equipment investment relative to the 
lift capability improvement. General 
Mills supplied the balloon experience. 

System has been proposed to U.S. 
Navy. Designers think it might be use- 
ful as a ship-to-shore cargo lighter with 
the additional advantage of being able 
to cross the beach and deliver cargo 
some distance inland. Usefulness in 
support of Marine Corps vertical en- 
velopment operations might be limited 
by vulnerability to enemy fire. Lifting 
gas for the balloon must be helium, hy- 
drogen or dissociated ammonia. 

World Wide officials say there are 
comparatively few jobs on which a heli- 
copter as large or larger than the Sikor- 
sky S$-58 can operate profitably with- 
out subsidy. Experimental helibarge 
concept should enable an $-58 costing 
$250,000 and an _ aerodynamically 
shaped balloon probably costing less 
then $100,000 to carry a payload of 20 
tons at an airspeed of 30 mph. No 
seriously proposed helicopter designs 
have yet been announced which could 
carry this weight alone. When they 
become available, they will probably 
cost well over a million dollars. 

World Wide Helicopters specializes 
in penetrating primitive areas and is 
now billing itself as a “general trans- 
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portation and service contractor.” ‘Tl 
means the company is prepared to su 
ply economical and effective transp 
tation ranging from dugout canoes t 
modern aircraft. Applications for th 
helibarge should roughly correspond 
those for the helicopter alone, except 
that speed and range will be reduc 
for the sake of increased payload. World 
Wide has made a successful business 
dropping massive oil drilling rigs int 
jungle clearings far from any surf 
transport route. If helibarge could e1 
able the company to freight hea 
equipment, clients exploring for 
could use equipment capable of drilling 
to greater depth, or could reduce ti 
spent in disassembly and reassembl\ 
the equipment. 

Another potential application is 
vage of aircraft forced down intact 
inaccessible country. By avoiding 
necessity of disassembling the down 
aircraft, it should be economical to 
vage aircraft which would otherwis« 
written off because of the high cost 
recovery. 

Carrying Timber 

World Wide is studying use of h 
barge to render economical a plan 
log off inaccessible stands of timbe: 
the Far East. Cost of building roads t 
the area over rugged terrain woul 
eliminate all the profit in the operati 
Companv officials think helibarge coul 
be used to fly in a small sawmill and 
out rough milled lumber. ‘The sam 
economics might apply to marginal 
profitable mineral deposits in primit 
areas. The helibarge system capable 
supporting operations such as thes 
supposed to be cheaper than a flect 
helicopters of equal capability. Asi 
from the helicopter and the ballo 
components of the helibarge system 
simple and can be procured or fabri- 
cated easily. 


Initial tests were conducted with a 
nylon-shrouded spherical polyethylene 
balloon inflated with hydrogen and 
teamed with a Bell 47G helicopter. 
\pproximately a ton of weight was sus- 
pended from the balloon and helicopter 
towline was attached to the apex of the 
balloon. ‘Takeoffs and landings were 
smooth and easy. Straight and turning 
flights were made to an altitude of 
1,000 ft. However, the balloon began 
to porpoise as speed increased and _be- 
came uncontrollable at 15 mph. The 
tests demonstrated that a_ helicopter 
with a vertical lift capability of only 
ibout 450 Ib. could transport a one-ton 
payload with assistance from the bal- 
loon supplying another 1,600 Ib. of lift. 

Second phase of tests used a Gen- 
eral Mills blimp-shaped here bal- 
loon with a fineness ratio of 3 to 1. 
(he aerodynamic shape of the Aerocap 
made it stable and maneuverable. Air- 
peed of 38 mph. was achieved. 

[his speed makes it possible to op- 
erate in winds up to 20 mph. ‘The bal- 
loon can be inflated outdoors in mod- 
erate winds and is airworthy enough to 
be flown in winds up to 50 mph. Fabric 
of the balloon can be patched without 
deflating it. In high winds the balloon 
must be tethered at an altitude of 
ipproximately 150 ft.; it is vulner- 
able to gusty cross winds when close to 
the ground. Size and weight of the 
balloon are a handling problem and 
means must be devised to cope with it 
before and during inflation. 

Balloons would be deflated for trans- 
portation to the site of the new job. 
However, as long as a job lasts the bal- 
loon would be left inflated. A large 
volume of gas is needed for each initial 
inflation and small volumes must be 
added periodically to compensate for 
losses. Support equipment must include 

gas generator with an adequate pro- 
duction rate or storage bottles. 
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AVRO 748 AVRO748 AVRO748 AVRO748 AVRO748 AVRO 748 


Some aircraft operating today are severely limited in the amount of payload and/or fuel that can be carried from 
hot and high airfields. The low-cost Avro 748 can operate from these ‘critical’ airstrips without restriction on use- 
ful load. Where restrictions must be applied, these are much less severe than for any other aircraft in this class. 
The Avro 748 takes off and lands safely on semi-prepared surfaces, and can operate with full payload from airfields 
of very limited runway length. At maximum take-off weight of 33,000 Ibs. (14,970 kgs.), the total distance to take off 
and reach a height of 35 ft. (10.69 m.) is 2,520 ft. (768 m.) in International Standard Atmosphere conditions at sea 


level. This aircraft can also take off in 3,500 ft. on oneengine. HAWKER SIDDELEY AVIATION 
32 Duke Street, St. James's, London, S.W.1. 


wherever . 
there ~ 


There can be an AVRO 748 


afl . 
airstrip 











Airline Traffic—October, 1959 





Revenue 
Passengers 


Revenue 
Passenger 
Miles 
(000) 


Load 
Factor 
Jo 


U. S. Mail 
Ton-Miles 


| 


Express 
Ton-Miles 





DOMESTIC TRUNK 
American 
Braniff.. . 
Capital 
Continental 
Delta. 


National 
Northeast 
Northwest 
Trans World 
United. 
Western 


INTERNATIONAL 
American...... 
Braniff. ... , 
Caribbean Atlantic 
Delta 
Eastern 
Mackey 
National 
Northwest 
Pan American 

Alaska... 
Atlantic 
Latin America 
Pacific 
Panagra 
Resort 
Trans Caribbean 
Trans World 
United. ... 
Western 


LOCAL SERVICE 
Allegheny 
Bonanza.. 
Central. . 
Frontier....... 


Mohawk 
North Central 
Ozark 
Pacific 
Piedmont 
Southern 
Trans-Texas 
West Coast 


HAWAIIAN 
Aloha 
Hawaiian 


CARGO LINES 
AAXICO*. 


Riddle 
Domestic 
Overseas 
Seaboard & Western 
Slick 


HELICOPTER LINES 


New York Airways 


ALASKA LINES 
Alaska Airlines. . 
Alaska Coastal 


Cordova’... 


Pacific Northern 
Reeve Aleutian 
Wien Alaska 


* Not available. 





SO Ee 


Aerovias Sud Americana... 
RE es 


Chicago Helicopter........ 
Los Angeles Airways...... 


Northern Consolidated... .. 





725,578 
186,916 
337,014 
109, 203 
262,126 
716,739 
136,001 
98,957 
158,802 
462,427 
597 ,709 
154,124 


9,014 
3,995 
23,279 
3,298 
29,904 
7,728 
5,717 
15,719 


4,000 
116,033 
95,489 
27,810 


39, 680 


25,309 
33, 632 





521,709 
80,740 
135,086 
71,022 
127, 580 
357,317 
67,634 
34,438 
114,422 
410,842 
387, 490 
82,253 


8,968 
7,549 
1,575 
4,022 
43,645 
1,671 
3,932 
26,599 


4,021 
166,812 
108,284 
101,077 

16,318 


10,222 
59,349 
20,327 

6,448 


9,759 
3,076 
2,881 
7,470 
3,699 
10,578 
14,972 
8,986 





10,224 | 


9,478 


4,336 
6,466 
7,561 


3,682 


5,516 





69 
55 
57 
50 
54 
46 
45 
42 
53 
69 
65 
59 


OOO —ONZKHON SO 


52 
48 
61 
41 
48 
46 
41 
45 


VUNN@OON OO 


42 
72 
60 
73 
60 


wooace 


82 
59 
65 
59 


an an 


48 
44 
36 
35 
44 
55 
44 
46 
56 
48 
35 
38 
41 


Coe®NUOeNNN ODO 


56 
56 


100 
79 


55 
58 
52 


55 
55 


56 
40 
36 
34 
20 





1,996,142 
374,540 
549,023 
137,830 
429,583 

1,121,724 
279,769 
115,059 
629,556 

1,667,410 

2,358,540 
339,837 


11,524 
23,686 
1,750 
7,118 
79,883 


10,511 
1,326,022 


42,985 





1,344,618 | 
426,065 | 


1,472,501 
73,592 


"891,404 


146,722 | 


8,677 


13,225 


6,674 | 


7,437 
26,393 
4,210 


12,573 


37,399 


15,629 
15,459 
11,048 
12,532 


22,588 
13,029 


2,543 
9,808 


"83,910 | 


34 


1,264 
4,079 


103,786 | 





48,789 | 


45,506 


Compiled by AVIATION WEEK from airline reports to the Civil Aeronautics Board. 
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Freight 
Ton-Miles 


Total 
Revenue 
Ton-Miles 


% 
Revenue to 
Available 
Ton-Miles 





10,037,974 
679,008 
465,035 
318,801 

1,423,396 
1,706,737 
631,931 
124,084 
1,530,184 


3,593,017 | 


6,491,718 
325,876 


208 , 858 
113,438 
4,919 
34,313 
192,531 
4,800 
64,424 
1,162,372 


163,166 
3,639,703 
5,362,340 
2,338,890 

424,401 
3,137,353 

767,190 
1,275,496 

91,638 
13,630 


36,182 

8,468 
11,050 
71,335 


21,742 
31,798 


35,245 | 
9,574 | 
18,029 | 


18,788 
46,000 
16,794 


183,846 


724,482 
9,792,331 


1,400,061 
1,149,412 
3,691,294 
6,026,228 


597 


451,383 
4,514 


2,872 
56,274 
273,116 
50,869 
65,802 





63,174,338 
8,979,565 
14,290,733 
7,367,662 
14,458,703 
37,796, 307 
7,521,636 
3,580,254 
13,477,301 
45,549,907 
47 , 104, 836 
8,648,090 


1,136, 884 
959,296 
171,636 
489,638 

4,772,490 
179,936 
504,444 

5,350,295 


644,980 
22,430,847 
16,479,537 


14,416,385 


2,280,254 
3,137,353 
1,599,094 
8,411,080 
2,311,541 

700,317 


1,007,703 
502,873 
299,197 
830, 447 
379,427 

1,068,108 

1,577,592 
937,727 

1,004,926 
951,628 
460,130 
699, 861 
756,920 


302, 802 
657, 961 


"724,482 
10, 242, 242 


1,437,505 
1,153,828 
4,990,320 
6,359,555 


38,246 
15,875 
22,865 


1,260,355 


165,375 
1, 132,620 
197,397 
' 185,890 








61. 
46. 
52 
39 
49 
38 
38 
35 
47. 
59 
59 
52 
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54 
45 
67 
37 
47 
45 
39 
50 
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46 
64 
63 
67 
63 
80 
88 
59 
65 
61 


ONO ONU OC @ 


47 
46 
33 
40 
48 
55 
45 
48 
53 
49 
37 
39 
40 


S2enooeooneseecoea @ 


53 
55 
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Pan American, National Stock Plan 
Vetoed in Examiner’s Proposal 


Washington—Abandonment of stock 
exchange and option purchase plans 
incorporated in a three-part agreement 
between Pan American World Airways 
and National Airlines (AW Nov. 10, 
1958, p. 39) has been recommended by 
a Civil Aeronautics Board hearing exam- 
iner on grounds that approval of the 
stock phase would result in control of 
National by Pan American and in the 
indirect granting of a domestic route to 
the larger carrier. 

At the same time, Examiner Leslie G. 
Donahue said he approved of National’s 
two-year lease of Pan American Boeing 
707 jet equipment now in its second 
and final year and recommended ap- 
proval of a long-term lease under which 
the carriers would enter into a mutual 
lease of 707 and Douglas DC-8 equip- 
ment for a 10-year period beginning 
next year. 

Donahue, however, conditioned his 
approval of the long-term lease on an 
extensive plan that would require the 
airlines to divest themselves of a mutual 
exchange of 400,000 shares of stock 
each and the elimination of an option 
permitting Pan American to purchase 
an additional 250,000 shares of Na- 
tional stock. Here’s how abandonment 
of the stock plans would be accom- 
plished under the Donahue proposal: 
¢ No later than 30 days after a final 
CAB order in the investigation, the 
carriers should return the 400,000- 
share blocks of stock already mutually 
exchanged and cancel the additional 
stock option purchase provided for Pan 
American. If all or part of the option 
has already been exercised, National 
should repurchase the shares for the 
same price at which they were sold. 

e Within the same period, the carriers 
should file any alternate plans for the 
sale of stock held by each other. 

e Any plan submitted will be subject 
to CAB approval and require disposal 
of the stock by sale within a one-year 
period from the date of approval. 

e During the period prior to the actual 
sale the stock must be held by an in- 
dependent trustee who will have sole 
rights to vote the stock with a majority 
of stock at stockholders’ meetings of 
the respective airlines. 

¢ Plan submitted must not permit any 
pro rata distribution of stock to the 
shareholders of either carrier. 

¢ Stock may be sold through the New 
York Stock Exchange directly to  se- 
lected purchasers not purchasing for 
immediate resale or to underwriters and 
dealers, with a proviso that no one pet 
son or group may acquire more than 
10,000 shares. 
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@ Stock may not be sold to any person, 
firm or corporation where the carriers 
or their trustees believe purchaser acqui- 
sition would require prior CAB ap- 
proval. 

e Any shares of National stock acquired 
by Pan American through its purchase 
option must be placed with an inde- 
pendent corporate trustee and later 
sold within one year of the date of pur- 
chase. During this period, the stock 
would be voted by the trustee, along 
with a majority of all other National 
stock, in the same manner as stock ex- 
changed between the carriers. 

¢ Any agreement between the airlines 
and trustees must be approved by CAB. 
e Both carriers must file a quarterly 
report with the Board during the period 
of stock disposition showing the num- 
ber of shares of stock sold and the 
names and addresses of the purchasers. 
¢CAB must retain jurisdiction over 
the proceeding as a follow-up to its final 
order in the case. 


Basis of Donahue’s argument is that 
Pan American already has attained in- 
direct control of National through the 
joint exchange of 400,000 shares of 
stock in December, 1958. Pan Ameri- 
can, he said, holds about 25% of Na- 
tional’s stock and has become its largest 
single shareholder. Exercise of its pur- 
chase option would give the interna- 
tional carrier a total percentage of 30%, 
Donahue said, as compared with Na- 
tional holdings of Pan American stock 
which amount to only 6%. 

Holding of the exchanged shares for 
a period of eight years by an independ- 
ent trustee would have little effect on 
the question of control over National, 
Donahue said, since National officers, 
who are elected for a period of only 
one year, would be unlikely to oppose 
the desires of Pan American as the 
largest stockholder in the company. 

Approval of the stock transactions, 
the examiner said, also would amount 
to the “fulfillment of an ambition long 
cherished” by Pan American . . . that 
of gaining a domestic route, between 
Boston, New York and Miami, even 
though the airline’s past applications 
for a domestic route have been re- 
peatedly denied by the Board. 


Hawaiian Carriers Reap Bonanza 
From Sightseeing Over Volcano 


Hilo, Hawaii—Hawaii’s two local air- 
lines last month reaped an unexpected 
revenue bonanza brought about by 
thousands of sightseers eager for an 
aerial view of a volcanic eruption in the 
ancient crater of Kilauea Iki about 35 
mi. from here. 

A total of three eruptions, the long- 
est of which lasted seven days and 
nights, provided both Aloha Airlines 
and Hawaiian Airlines with top load 
factors in a steady flow of 440-mi. 
round-trip excursion flights between 
Honolulu and the rim of the crater. 
The latest eruptions were no match for 
the three-month eruption of the crater 
in 1955 when the spectacle attracted 
enough passenger traffic to pull both 





BOAC, TCA Pact 


London—Integration of schedules for 
passenger and cargo services and inter- 
changeability of tickets have been an- 
nounced by British Overseas Airways 
Corp. and Trans-Canada Air Lines, in 
an agreement which comes into effect 
Mar. 1. Offices of both operators will 
conduct business on behalf of each other. 

Move is interpreted, at least in part, 
as BOAC’s answer to Air Union, the 
combination of French, Italian, Belgian 
and West German airlines which comes 
into operation shortly. 











carriers out of the red for that year. 

Nevertheless, last month’s volcano 
skyrocketed revenues and set new No- 
vember traffic records as both carriers 
pressed their DC-3 aircraft into service. 
Hawaiian Airlines also pulled its DC-6B 
into the operation in the first time this 
aircraft has seen inter-island service. 

During the month, Aloha carried a 
total of 30,710 passengers as compared 
with 13,377 in the same month of last 
year—a 130% increase. Hawaiian hauled 
45,899 passengers in the same period as 
compared with 29,007 passengers in 
November of last year. 

Both carriers made their most spec- 
tacular gains during the first eruption 
which lasted a full week. During the 
week, Hawaiian carried 10,651 _ pas- 
sengers for total revenues of $157,500 
as compared with the 2,647 passengers 
carried and $46,725 in revenues col- 
lected during the corresponding week 
of 1958 on its Hilo operation. Aloha 
during the week carried 4,288 pas- 
sengers for total revenues of $102,159. 

Aloha operated the first flight over 
Kilauea Iki on Nov. 14 when lava first 
spurted out of the crater at 8:00 p. m. 
One of its fleet of three 44-passenger 
Fairchild F-27 turboprop transports left 
Honolulu at 11 p. m., circled the vol- 
cano and returned at 1:30 a.m. 

Hawaiian was the first to exploit the 
voleano’s revenue potential. First com- 
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mercial flight took off from Honolulu 
at 12:30 a. m., and by 2:30 a. m. the 
carrier had sent three 52-passenger Con- 
vair 440 flights to circle the rim. De- 
spite the late hour and the short notice, 
Hawaiian’s Honolulu terminal, located 
on the opposite of the field from the 
main terminal, was jammed with pro- 
spective passengers. 

During the following seven days, both 
carriers conducted vigorous advertising 
and promotional campaigns to maintain 
the heavy traffic flow. Hawaiian pitched 
a large tent near its loading gates to ac- 
commodate overflow crowds. Passengers 
waiting for flights were given a preview 
of their trip in the tent—continuous 
color movies of the eruption. 

Here’s how the two airlines operated 

during Kilauea Iki’s flaming week: 
¢ Hawaiian Airlines made 51 excursion 
flights from Honolulu around the vol- 
cano and back; seven flights from Hilo 
to the volcano and return; 136 round 
trips from Honolulu to Hilo, jumping- 
= point for surface trips to Kilauea 
Iki. 
e Aloha made 23 excursion flights from 
Honolulu around the crater and re- 
turn; seven flights from Hilo to circle 
the crater, and 90 Honolulu-Hilo round 
trips. 

On the sixth day of the first eruption, 
one Convair of Hawaiian Airlines and 
two of Aloha’s transports were show- 
ered with cinders from a column of lava 
and rock that was shot up 1,150 ft. by 
the volcano. Windshields of all three 
planes, which were flying an estimated 
1,000 ft. above the crater area, were 
cracked, but no further damage was 
inflicted. 


Alitalia Doubles 
Atlantic Traffic 


New York—Alitalia carried 57% 
more North Atlantic passengers during 
the first 10 months of 1959 than dur- 
ing the same 1958 period. Total was 
35,275. Capacity was up 40% to 
57,103 seats. 

The Italian carrier expects to double 
its available seats and its passenger 
business next summer with a publicity 
assist from the 1960 Olympic Games, 
to be held at Rome in August. Alitalia 
plans to introduce Douglas DC-8 jet 
service on the North Atlantic Apr. 1, 
and to offer daily transatlantic jet 
schedules and one daily DC-7C flight 
during the 1960 peak season. 

E] Al Israel Airlines carried 12,618 
passengers in summer 1959, up from 
9,261 the previous June through Sep- 
tember period. Capacity was up from 
12,748 seats to 18,770 seats. The 1958 
and 1959 El Al figures were inadver- 
tently transposed in an AviATION WEEK 
roundup of North Atlantic traffic (AW 
Dec. 7, p. 38). 
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Wind, Noise and a Hot Water Bottle 


In an effort to shield citizens living in the vicinity of Los Angeles 
International Airport from aircraft noise, the FAA in Draft Release 59-17 
proposes drastic restrictions in the use of that airport. If adopted, the 
regulation would require all takeoffs and landings to be made to the west 
when the wind is less than five knots. Pilots deviating from this procedure 
would have to submit a written report within 48 hr. stating their reasons 
for such deviation. Granting that the prevailing operational direction at 
Los Angeles is west, this proposal has many bad features. It indicates a 
surprisingly naive knowledge of the operation of turbojet aircraft as well as 
the flow of traffic at a major terminal; it assumes a “guilty until proven 
innocent” attitude, and it provides no safeguards against certain operating 
hazards. It is a proposal to which | can only register a loud “No.” 

This plan is an effort to expand the scope of the “preferential runway” 
system begun in the New York area about a decade ago and now used 
throughout the country. Used with mature operational judgment, this 
system is a good thing as it provides for the use of certain runways when 
wind conditions are not a dictating factor. Unfortunately, this plan has 
been badly overdone. Now the FAA apparently feels that it is necessary 
to expand the system by force. 


Wind Factor 

The Los Angeles proposal is, of course, specifically aimed at jet takeoffs— 
the most critical phase of today’s airline flying. The takeoff'of a transconti- 
nental jet can only be legally accomplished by taking into account every 
fraction and decimal point of the wind, runway, temperature, fuel, ete. 
Every jet pilot still blanches when recalling many of these “legal” depar- 
tures. The FAA now has the temerity to suggest that we disregard a wind 
factor of some 10 kt. (The difference between a five knot headwind and 
five knot tailwind.) 

Furthermore, the proposal is quite vague about everything except pilot 
punishment. Nothing is said about who certifies the wind. Is this a remote 
reading, from the airport surface or from high atop the tower? Is this a 
hasty instrument “interpretation’’ by a tower trainee or a precision record, 
in degrees and tenths of a knot velocity, printed on a time-stamped tape? 
Let it be remembered that tower controllers are understandably reluctant 
to reverse the flow of traffic at a major terminal. 

Some amazingly devious wording is used to circumvent a true report 
of the wind. Southwest takeoffs at La Guardia, for instance, will be con- 
tinued under the guise of “wind variable, occasionally eight knots” until 
a persistent questioner elicits the information that the wind is indeed “from 
the north quadrant.” But tailwind operations continue regardless of this 
meteorological fact. 

Jet takeoffs are accomplished by “rotating,” that is, lifting the nose, at 
a specific point down the runway. Otherwise, one goes smashing oy 
the boundary fence. If all goes well, however, one clears, obstacles at the 


boundary by several feet. But the Los Angeles runway, at the rotation point, 
starts uphill—some 25 ft.‘in 4,000. So the jet doesn’t fly when advertised—~it 
sort of taxis uphill out of Los Angeles International. 


I note with interest that, over in another branch of FAA, the people 
are so worried about the ability (more precisely, lack of ability) of turbo- 
jets to stop inside airport boundaries on aborted takeoffs and icy landings 
that they are investigating some rather extreme devices. One of these 
gadgets is a water-filled neoprene diaphragm, several hundred feet long 
(and worth more than half million dollars) on top of the runway. Sup- 
posedly it will “retard” the passage of a jet. And so it goes. We will 
watch with interest this battle between the wind and the hot water bottles. 
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| first solid state 
18:4); yal engineering computer 
— in the low-price field 


Here is a new and powerful stored program, desk-size com- 
puter designed to bring more computing ability to engineering 
problems at low cost. 


Transistorized throughout, the IBM 1620 is the only solid 
state, core-storage computer in its price class. 


Easy to learn—easy to operate—easy to communicate with 
—this powerful computer relieves engineers from routine 
calculations—frees them for creative tasks. 


Data is fed into the 20,000-digit magnetic core memory of 
the 1620 via punched paper tape. Alpha-numeric output is 
printed at the console typewriter in desired format, under 
stored program control. 


This new computer with its two-address instruction format 
and variable field length, gives you up to 50% more storage 
capacity than a fixed word-length system. 


All notations of input and output are in the decimal system. 
An unlimited decimal field and internal self-checking assure 
accuracy. A powerful two-address instruction format adds to 
the 1620’s timesaving capabilities. 


Programming is simplified through the use of IBM Fortran. 
—a mathematical programming system which compiles ma- 
chine instructions from algebraic and English language nota- 
tion. A library of programs for standard engineering compu- 
tations will also be part of the 1620 package. 


Call your IBM representative—ask him to show you all the 
unique features of the IBM 1620. Like all IBM data pro- 
cessing equipment, this system may be purchased or leased. 














BALANCED DATA PROCESSING 


Balanced Data Processing Combines systems and services insepa- 
rably to produce performance in the best tradition of more than 
45 years of IBM experience, It means more production per data 
processing dollar for you. 








AIRLINE OBSERVER 


> Scheduled airlines this year will report a record high in the number of 
accident fatalities. Thus far this year, there have been 17 fatal accidents in 
scheduled airline operations—329 passengers and crew members have been 
killed in addition to persons on the ground. Over-all, there have been 103 
aviation accidents in the U.S. to date. In domestic scheduled operations, 
177 passengers and 35 crew members have been killed as compared with a 
previous high of 156 passengers in 1955. No pattern of accident causes has 
been evident, but Federal Aviation Agency is tightening safety enforcement 
activities during the next 30 days and is stiffening safety inspection of train- 
ing, line operations, type-rating, transition checks and six-month proficiency 
checks. 


> Watch for Lufthansa German Airlines to place an order this week for 
seven Boeing 720-420 medium-range turbojet transports. Carrier now has 
four Boeing 707 Intercontinental turbojets on order. Desite to operate a single 
family of aircraft in its fleet is believed to have tipped the scales in favor 
of Boeing over the Convair 600. 


>» Chicago Helicopter Airways is considering the purchase of two Sikorsky 
S-58s to add to its fleet of six already on order as a result of increasing 
passenger traffic. The carrier also may revise its tentative plans to phase out 
its S-58s as the six $-61 turbine helicopters on order are delivered in 
1961-62 and seek to expand its routes to include more Chicago suburbs, 
Milwaukee, Indianapolis and Detroit. CHA now projects increases in total 
passengers carried annually to 330,000 in 1960, 500,000 in 1961 and 
1 million in 1962 when the six S-61s are in full service. 


> Lake Central Airlines has completed an engineering evaluation of a 
Convair 340 powered by Allison 501 turboprop engines. Although opera- 
tions officials of the airline were impressed with the Convair’s performance 
over Lake Central routes, the carrier is not expected to launch a re-equip- 
ment program in the foreseeable future. At the recent Assn. of Local 
Transport Airlines’ meeting in Indianapolis (AW Nov. 23, p. 45), Lake 
Central Executive Committee Chairman Dr. R. B. Stewart emphasized 
that prospects for converting to turbine power were dim and said that 
“ . . . we just can’t equip at these costs.” 


PBritish European Airways’ load factor on its London-Moscow route has 
dropped from a summer peak of 65% to a current 25%. To stimulate 
traffic, the airline will introduce tourist round trip fares of $238—28% less 
than present fares. 


> Initial talks on pooling of airline ground equipment and facilities at major 
airports have been conducted within the Air Transport Assn. Purchasing 
Committee, but most observers believe that first pooling agreements will 
be worked out bilaterally—similar to the present agreement between Air 
France and TWA rather than on an industrywide scale. 


P Russian-backed Council for Mutual Economic Assistance’s permanent 
working group on air transportation has conducted a Moscow meeting of 
Communist-bloc nations to discuss recommendations for standardizing jet- 
age flight rules, communications and control tower procedures. Need for 
new and modernized commercial airports in eastern [urope also was 
reviewed at the session which was attended by representatiyes from Bulgaria, 
Hungary, East Germany, Rumania, Poland, Czechoslovakia and the USSR. 
Delegates from Red China and Outer Mongolia were present as observers. 


> Potez Air-Fouga, French aircraft firm, is developing a four-engine transport 
designed to catry 20-25 passengers. Aircraft, which is being developed 
without government support, is expected to fly sometime next year. Plane 
will be powered by 450 hp. Turbomeca Astazou turboprops. 


P Venezucla and U.S. delegations met last week in Washington to begin 
talks on the bilateral air transport agreement between the two countries. 
Primary purpose of the sessions is to resolve problems arising from the 
forthcoming introduction of turbojet equipment on Venezuela-U. S. routes. 








SHORTLINES 





> British Overseas Airways Corp. plans 
to extend its de Havilland Comet 4 jet 
transport service to the Caribbean area 
in February. Initially, BOAC plans six 
Comet 4 flights per week from New 
York to Montego Bay, Jamaica, with 
three flights on a nonstop basis and 
three others stopping at Nassau, 
Bahamas. The airline reports that the 
Comet 4s now in service over its North 
Atlantic routes are carrying near-capac- 
itv loads. Flights on the London-New 
York route, BOAC says, are running up 
to 96% of capacity; London-Montreal 
flights up to 95%. 


> Communist China plans to increase 
its airline network to at least 46,575 
mi. by 1962, last year of the nation’s 
second five-vear plan. Present network 
is over 22,356 mi. Peking now has 


regular air connections with more than 
70 domestic and foreign cities. 


> France’s around-the-world _ service, 
first reported by Aviation WEEK 
(AW Nov. 9, p. 50), is scheduled to 
begin May 10 when Transports Aeri- 
ens Intercontinentaux extends its serv- 
ice from Bora Bora in the South Pacific 
to Honolulu and Los Angeles. The new 
service will link with Air France flights 
eastward from Los Angeles as far as 
Saigon, South Vietnam, where it will 
connect with TAI’s South Pacific oper- 
ations. 


> Pan American World Airways is plan- 
ning to incorporate Chinese-speaking 
stewardesses on its routes from the 
U.S. to Tokyo and Hong Kong. Appli- 
cants must be able to speak conversa- 
tional Cantonese as well as English. 
Pan American has been using steward- 
esses conversant in Japanese on its Japa- 
nese flights for the past several vears. 


P Sabena Belgian World Airlines is 
manufacturing seven 36-seat sets of an 
airliner seat designed to absorb high 
decelerations for Air France. Seats will 
be used in first-class passenger cabins 
on Air France’s Boeing 707-320 turbo- 
jets. U. S. Air Force also is considering 
using the same type seat. In laboratory 
tests, resistance of the Sabena-designed 
seat to deceleration was about 20g. 


> San Francisco International Airport 
reports that 370,275 passengers flew 
in and out of the airport during Octo- 
ber for an increase of 49,097 persons, or 
15.3%, over the same period of 1958. 
The airport handled 3,627,883 Ib. of 
air- and first-class mail during the 
month, a decrease of 1.8% from last 
year. 
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SAVES SPACE ON THE “‘QUAIL”’ 


AEROQUIP 
MINIATURIZED COUPLING 


A McDonnell Quail diversionary missile being launched from its B-52 mothership. 


On missiles like the Quail, shown just after launching 
from its B-52 mothership, space and weight are at a 
strict premium. Equally valuable is the highest degree 
of reliability in each of its components. And in choosing 
miniaturized quick-disconnect couplings for the Quail, 
McDonnell selected Aeroquip 1010 Series Self-Sealing 
Couplings. They are used in the fuel, lube oil, and 
pneumatic systems on the Quail, to provide maximum 
space and weight savings with complete reliability. 
Because of its simple construction, light weight (only 
.037 Ib.), and minimum pressure drop, the 1010 coupling 


is also suited to other critical applications such as 
coolant lines for electronic components. It will operate 
at pressures up to 1000 psi in temperatures from — 65° 
to +400°F. 

Aeroquip's engineering staff, the largest and most 
complete in its field, has developed literally hundreds 
of specialized quick-disconnect couplings. If you have a 
fluid line connection or disconnection problem, Aero- 
quip’s unmatched experience and resources are at your 
service. Mail the pon below for information and 
assistance. 


ANOTHER EXAMPLE OF UNLIMITED 
COUPLING DESIGNS BY 


FOQUIP 


AEROQUIP CORPORATION,* JACKSON, MICHIGAN 

AEROQUIP CORPORATION, WESTERN DIVISION, BURBANK, CALIFORNIA 
AEROQUIP (CANADA) LTD., TORONTO 19, ONTARIO 

AEROQUIP PRODUCTS ARE FULL BY PATENTS IN CANADA, U.S.A. & ABROAD 


ee 


Aeroquip Corporation, Jackson, M 


Please send me 
your Coupling 
Bulletin No. 615 


Please have an 
Aeroquip Sales 
Engineer contact 


NAME 
TITLE 
COMPANY 
ADDRES 
CITY 





Partial view of a 10’ 
x 10’ x 35’ low tem- 
perature test cham- 
ber built by the 
Mantec Division of 
Wyle Manufacturing 
Corp., El Segundo, 
California. Bulk liq- 
uid PURECO CO, can 
bring the interior 
down to —110° F. in 
minutes. 


PURECO CO, puts the freeze on Wyle test chambers 


Inside this low temperature chamber at Wyle Lab- Wyle standardizes on PURECO CO, because 
oratories, missile and aircraft mobile ground sup- PURECO means dependability of supply and 
port test units are subjected to temperatures plung- know-how. 
ing well below arctic fare. PURECO’S Technical Sales Service is qualified 
The best refrigerant for this important test job to assist you in adapting CO, to any particular 
is PURECO CO, in bulk liquid or solid form refrigeration or inerting application. Call your 
(“DRY-ICE”). It can be ACCURATELY CON- PURE CARBONIC representative. There are 
TROLLED, is MAINTENANCE-FREE, CON- more than 100 PURECO locations from coast 
VENIENT, RELIABLE and LOW IN COST. to coast. 


Pure Carbonic Company 


A Division of Air Reduction Company, Incorporated 
150 EAST 42ND STREET, NEW YORK 17, N. Y. 





SPACE TECHNOLOGY 


ATLAS-ABLE IV payload, containing 130 Ib. of instrumentation on 5-in. sh 


| 


~ 


elf inside payload waist (left) is most sophisticated space 


probe package attempted by U.S. Instrumentation was developed by Space Technology Laboratories. Satellite internal temperature is 
held to about 70F by 50 four-bladed pinwheels on surface (right), each mounted on a temperature-sensitive coil. 


Atlas-Able IV Instrumentation Detailed 


Washington — Instrumentation pack- 
age carried by the recent unsuccessful 
Atlas-Able IV, the nfost sophisticated 
yet attempted (AW Dec. 7, p. 31), was 
designed to provide more detailed data 
on the nature of space radiation and 
magnetic fields in the vicinity of the 
earth, the moon and the space between. 

Correlation of radiation data ob- 
tained from early satellites, fragmentary 
because of payload limitations, has been 
difficult because measurements were 
made at different times, altitudes and 
locations. By combining several differ- 
ent types of radiation sensors into a 
single payload, together with sensors to 
measure magnetic field strength and 
direction and satellite aspect angle rela- 
tive to the sun, scientists hoped to ob- 
tain important new insight into the 
environment of space. 

Atlas-Able IV instrumentation de- 
signed to measure radiation included: 
e High-energy radiation counter devel- 
oped by the University of Chicago was 
designed to measure “hard” radiation, 
consisting of electrons with energies 
greater than 12 million electron volts 
(MEV) or protons with energies above 
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70 MEV. The device, called a “pro 


portional counter telescope,” was in 


tended to measure the high-energ, 


radiation trapped in the earth’s ma; 


netic field as well as high-intensity 


radiation coming from the sun. Th 
5-lb. device consisted of a cluster of si 
argon-gas-filled cylinders surrounding 
seventh cylinder. The entire bundl 
surrounded by a thin lead shield, mea 
ured approximately two inches squat 
High-energy radiation particles pen 
trating the lead shield and any on 
the cylinders ionizes the argon gas, pr 
ducing an electric pulse. If the particl 
is of extremely high energy, it also v 
pass into the center cylinder and p 
sibly into the counter on the opposit 
side. The number of counters pen 
trated is a measure of the parti 
energy. The six outer counters wi 
connected in a group of three to al 
permit the device to register thi 
simultaneous penetrations (triple 
incidence) in the presence of high fi 
density 


e Total radiation flux counter developed 


bv the University of Minnesota con 
sisted of an ionization chamber and 


Geiger-Mueller tube which are sensi- 
tive to medium-energy radiation. This 
two-pound unit was intended to meas- 
the over-all radiation changes and 
the energy levels of cosmic rays from 
the sun as well as changes occurring 
uring sunspot activity. The ion cham- 
ber, consisting of a three-inch metal ball 
filled with argon gas, was an integrating 
type. The halogen Geiger-Mueller 
yunter was similar to those carried by 
the Pioneer III and IV and on the 
Explorer VI. 

e Scintillation counter developed by 
Space Tchnology Laboratories, Inc., 
intended to measure extremely 
w-energy radiation. The three-pound 
device consisted of a plastic cylinder 
cm. in diameter and a photomulti- 
lier tube. Radiation passing through 
the plastic produces a small burst of 
ght whose intensity is measured by 
photomultiplier and converted into 

n electrical signal. 
Because magnetic fields can trap or 
flect tadiation particles, scientists ex- 
t magnetic field instrumentation to 
hed additional light on the nature of 
diation and vice versa. The Atlas- 
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“HIGH TEMPERATURE | 
FOIL FIREWALL BLANKE 
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MISSILE. DESIGN 


Missile design is probably the world’s most exacting technology relative to the need for high tem- 
perature insulation materials. 


HITCO is one of the world’s leading devel 


g opers and manufacturers of ultra-performance 
thermal materials capable of resisting extremely high temperatures, even up to 15,000°F. for 
short duration! 

If you are looking for down-to-earth answers for out-of-this-world high temperature problems, 


keep HITCO in mind in your Missile Design! 


INSULATION 


TS 
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WITH HITCO IN MIND 


e REFRASIL Materials 

e HITCO Metal Blankets 

e THERMO-COUST! Materials 

¢ THOMPSOglas Materials 

e ASTROLITE Reinforced Plastics 


e HITCORE Structural 
Core Materials 


Call or write us for Capabilities Brochure 


Technical Date 


and complete 


on HITCO Products. 


) Jims | 


38 Crescent Circle, Ct 


> 


H.. l. THOMPSON FIBER GLASS CO. 7 


WRITE OR CALL YOUR NEAREST HITCO REPRESENTATIVE: EASTERN: T K ’ 
Md., VA, 5-3135 * MIDWEST: £ Wedd 19 W. 29 t ié 2 j., WA, 5-8685 * SOUTHWEST 
NORTHWEST: J. L. Lar 3311 * CANADIAN PLANT: THE H.1!. THOMPS 


VADA LTD., 
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33 Cordova Street « Los Angeles 


A 


60 Johnston St., Guelph, Ont., TA. 2-6630 





ATLAS-ABLE IV vehicle is launched at 
Cape Canaveral, Fla. 


Able IV payload included the following 
instruments for measuring magnetic 
fields: 
e Flux-gate magnetometer developed by 
Space Technology Laboratories was de- 
signed to measure magnetic fields of 
the earth and the moon along one axis 
of the satellite. Device weighed 24 Ib. 
e Search-coil magnetometer, also devel- 
oped by STL, employed a sensor con- 
sisting of a mu-metal core and 5,000 
turns of fine copper wire. The one- 
pound device measured the strength of 
the magnetic field entering the middle 
of the satellite. 
e Aspect indicator consisting of a small 
photocell provides a signal which indi- 
cates satellite angle relative to the sun. 
Combination of data from the two 
tvpes of magnetometers, when corre- 
lated with information on the solar 
aspect angle of the satellite, was ex- 
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pected to show the strength, direction 
and distribution of magnetic fields in 
space. 

The Atlas-Able [IV also carried a 
24 Ib. scanning device, a crude form 
of television camera, intended to pro 
vide a dark-and-light reproduction of 
the moon and earth’s surface. The de 
vice, identical to the camera used on 
Explorer VI to transmit back a cloud 
cover picture of the Central Pacific, 
consists of a mirror in a metal tubs 
which focuses light and dark impres 
sions on a photoelectric device. As the 
satellite spins at 24 revolutions per se 
ond, a series of light intensity signals i 
produced that can be transmitted back 
to earth, recorded on magnetic tape anc 
subsequently used to produce a crud 
picture. Each signal produces a light 
or dark dot, with a total of 128 dots 
forming a horizontal line in the pic- 
ture. 


Radio Receiver 

The satellite also was outfitted with 
a small, extremely sensitive vervy-lov 
frequency (VLF) radio receiver built 


by Stanford University which was in- 


tended to receive natural radio wave 
generated by ionized space gases at 
frequency of around 15 ke. The result 
of this experiment also were expected 
to provide additional clues on the radi 
ation and magnetic fields found 
interplanetary space. 

Two small transponders aboard th 
Atlas-Able IV pavload were to provid 
means for determining electron densi 
ties in space by measurement of sma 
time delays in propagation of the sign 
from the earth to the satellite and back 
to earth. 

All of the instrument data was to 
telemetered back by means of the digi 
tal Telebit system developed by ST! 
(AW Sept. 14, p. 91). Data accum 
lated when the satellite was not with 
range of an earth telemetry stat 
would be stored and the accumulat 
totals transmitted when earth cont 
was subsequently established. Foll 
ing readout of totals, instantane: 
readings would then be sent for 
remainder of the transmission. The 
nals from the facsimile camera wer« 
be transmitted continuously. 


UHF Transmitters 

The satellite carried two five-wat 
UHF transmitters for telemetry op: 
ating at a frequency of 378 mc. | 
two transmitters were connected so tha 
either could transmit all of the inst 
ment data, providing backup in 
event one failed. 

The satellite payload, including 
provision for initiating 20 different fun 
tions such as engine start-stop by mea 
of radio signals, employed more th 
2,500 transistors and 3,500 diodes. ‘I 
tal weight of instruments, telemet 


INFRARED 
DETECTION 


Infrared sees and hears 
but doesn’t speak! 
That’s the unique tactical 
advantage of passive 
IR detection systems. 
Other benefits include 
simplicity, accuracy, 
lower cost. 


We invite you to 
learn more about advanced 
Avion IR techniques 
for detection, tracking 
and guidance. The 
Avion Infrared Laboratory 
will be glad to apply 
its diverse IR experience 
to your particular need. 


FREE! 1960 “SPACE YEAR IV” CALENDAR/MEMO 
BOOK ... YOURS ON REQUEST! 


Top assignments open in this field 


AVION 


FOREMOST IN AVIONICS 
AVION DIVISION 


Q Cf inoustaies incorporaten 
11 PARK PLACE, PARAMUS 1, N. J. 
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Ske 


TAKE IT* 
WITH YOU 


with Tl electronic surveillance systems 


*Target acquisition and recognition: You can search 
a huge area in minute detail for widely separated, lethal 
forces and installations — many of which are highly mobile. 


* Target location: through navigational aids so accurate 
that conventional warheads may be used on concentrated 
targets with a high probability of success. 


* Data Handling: to interpret and relay the target data 
from TI-equipped drones and snooper aircraft to the field 
commander in useable form. 


° Weapon damage assessment: verifies Weapon accuracy 
and evaluates the remaining threat. 


Plus: training aids and maintenance services 
to assure that both men and equipment are at 
top efficiency. 


This capability now exists at TI, with the latest 
and most sophisticated airborne reconnaissance 
systems being flown daily at TI’s Avionics 
Test Center. 


For detailed discussion of TI Surveillance hard- 
ware, currently in production for the USAF and 
US Army Signal Corps—cleared personnel 
“with need to know” are urged to call or write: 
SERVICE ENGINEERING DEPT. 


RESEARCH/DESIGN/DEVELOPMENT/MANUFACTURING of systems for: Air traffic control @ Airborne 
early warning @ Antimissile @ Antisubmarine warfare e Attack control e Countermeasures @ Missile systems 
Navigation @ Reconnaissance @ Space electronics; and on detector cells, engine instruments, infrared, intercom, 
microwave, optics, sonar, radar, telemetry, time standards, timers, transformers and other precision devices. 


oO 
TEXAS 16 
APPARATUS DIVISION 


INSTRUMENTS 


INCORPORATED 
6000 LEMMON AVENUE 
DALLAS 9, TEXAS 





equipment and power supply was 121 
lb. 

Electric power for the payload was to 
be supplied by nickel cadmium batteries 
charged by 8,800 silicon solar cells, 
10% more than the number carried on 
Explorer VI. These were mounted on 
four paddlewheels similar to the ones 
used on Explorer VI. Paddlewheels 
were folded during launch with springs 
to erect them after second-stage burn- 
out. Solar cells could supply a maxi- 
mum of 66 watts power in direct sun- 
light. 

A novel method was employed to 
maintain temperature of the instru- 
ment compartment at approximately 
70F while the temperature of the pad- 
dlewheels might vary from minus 200F 
to plus 200F. Developed by STL, the 
new technique employed 52 four-bladed 
pinwheel-type devices located around 
the surface of the satellite skin. Each 
pinwheel was mounted on a tempera- 
ture-sensitive coil in such a manner that 
changes in temperature of the coil 
would cause the pinwheel to rotate 
slightly. The circular area of satellite 
skin underneath the pinwheel was 
coated with alternate patches of dark 
material which absorbed sunlight and 
white material which reflected sun- 
light. 

When the internal satellite tempera- 
ture increased, it would have caused the 
coil to rotate the pinwheel blades so as 
to cover the dark (heat-absorbing) area 
and expose the light reflecting area. 
When the temperature dropped, the 
pinwheel would rotate in an opposite 
direction so that its blades covered the 
reflecting surface and exposed the ab- 
sorbing surface to sunlight. Each pin- 
wheel-coil combination operated in- 
dependently to provide temperature 
control of its local area. 

More than 50 scientific and indus- 
trial firms participated in the program 
under the technical direction of Space 
Technology Laboratories. _ Principal 
subcontractors, in addition to those 
mentioned, included Engineered Mag- 
netics, Gilfillan Bros., Hallamore Elec- 
tronics, Motorola, Radiation, Inc., Ran- 
tec, Inc., and Space Electronics Corp. 


Air Force Establishes 
Satellite Test Wing 


Washington—Air Force has estab- 
lished its first satellite test wing with 
the formation of the 659th Test Wing 
at Palo Alto, Calif., to handle launch, 
tracking and recovery phases of the 
Project Discoverer program. 

New test wing is responsible to the 
Air Force Ballistic Missile Division and 
includes the instrumentation and test 
squadrons stationed in Hawaii which 
have been participating in Discoverer 
recovery attempts. 
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NASA Asks Patent Rule Change, 
Proposes More Flexible Policy 


Washington—Repeal’ of the contro 
versial patent provisions in the 1955 
Space Act and substitution of a morc 
flexible set of rules is being recom 
mended to the Patent Subcommitte: 
of the House Committee on Scienc 
and Astronautics 

Revision of the patent provisions, 
which have been under attack by con 
tractors since the law was enacted, was 
proposed by John A. Johnson, general 
counsel of the National Aeronautics and 
Space Administration, and supported by 
other government agencies and industry 
representatives. 

Under the present law, inventions or 
discoveries made in connection with 
space work become the exclusive prop 
erty of the government unless waived 
under certain conditions by NASA. The 
law was patterned after, and is similar 
to, the patent provisions of the Atomic 
Energy Commission. 

Johnson told the subcommittee that 
a more useful plan would be to pattern 
the legislation after the National Science 
Foundation provisions which would per- 
mit NASA to adopt policies and prac- 
tices suited to fit its particular needs 
He recommended that this language be 
substituted for the current provisions: 

e “Each contract or other arrangement 
entered into by the Administration, and 
each subcontract at all tiers thereunder, 
which has as one of its purposes the 
performance of experimental, develop- 
mental or research work, shall contain 
provisions prescribed by the adminis- 
trator governing the disposition of the 
rights to inventions conceived or first 
actually reduced to practice thereunder 
in a manner calculated to protect the 


public interest and the equities of the 
tractor. 
e “The administrator or his designee 
may, whenever the contract provides for 
the vesting of title to an invention in 
the U. S., waive the rights of the U. S. 
to such invention on such terms and 
ditions as he determines to be in 
the best interest of the U. S.: Provided 
that any such waiver shall be subject 
to the reservation of an_ irrevocable, 
ionexclusive, nontransferable, royalty- 
free license for the practice of such 
nvention throughout the world by or 
n behalf of the U. S. or any foreign 
government pursuant to any treaty or 
igreement with the U. S. 
e “The administrator may waive, upon 
the same terms as provided (the section 
bove) . . . all or any part of the rights 
f the U. S. to inventions made in the 
performance of any work under any 
ontract heretofore entered into by or 
for the Administration which have be- 
me the exclusive property of the 
U. S. Any contract heretofore entered 
into by or for the Administration on 
which final payment has not been made 
mav be amended without consideration 
to effectuate the purposes of this sec- 
tion: Provided that no such amendment 
shall affect the status of inventions 
which have become the exclusive prop- 
ertv of the U. S. 
e “The Administration shall be con- 
sidered a defense agency of the U. S. 
for the purposes of the Inventions 
Secrecy Act, Chapter 17 of Title 35 of 
the U. S. Code.” 
“Requirements of good government,” 
Johnson said, “call for giving NASA 
greater flexibility so as to eliminate in- 





the Thor-Able Star vehicle. 





Transit Satellite Schedule 


Washington—Series of Navy Transit navigation satellites now scheduled include 
these projects: 
© Transit 1A—Scheduled to be fired before the end of the year. 
three-stage Thor-Able vehicle. 
@ Transit 1B—Scheduled for launch in or around March, 1960. Vehicle will be the 
two-stage Thor-Able Star, a Thor booster coupled to the AJ10-104, a new version 


of the Aerojet AJ10-101A Vanguard engine used in Explorer VI. 
engine will have a single chamber developing approximately the same thrust as 
the -101A but will incorporate shutoff 
greatly extended burning time because the tankage will be about 24 times larger. 
Photographic equipment is scheduled to be part of the payload. 

@ Transit 2A—Scheduled for launch in May 
Able Star vehicle, and payload will include photographic capability. 
is scheduled to take the place of Army Signal Corps Courier 1B, a delayed repeater 
communications satellite. Army’s Courier 1A project, which also uses a Thor-Able 
Star vehicle, remains unaffected and is scheduled for launch about June, 1960. 
@ Transit 2B—Project not completely firm at this time, but it is scheduled to use 


und restart capability and will have a 


This will use a 


The -104 


This also will use the Thor- 
This project 


1960. 











FABRICATION TESTS SHOW... 


New 





alloy takes the 


...in strength...in weight...in reliability...in pric 


Titanium rocket-motor cases can be built at least 30 
percent stronger (or lighter) than best available alter- 
nate metals; provide permanent corrosion resistance 
without protective coatings; withstand temperatures 
from —400°F to +800°F; will not absorb mois(ure 
which distorts critical parts in storage. 

Completed assemblies give a spectacular two-way 
pay-off ... immediately; provide a growth potential 
virtually unlimited. 

The alloy: Ti-13V-11Cr-3Al, the beta titanium alloy. 
Now available from Titanium Metals Corporation of 
America at commercial lead-times (billet, 2-3 weeks), 
beta may well become the metals story of the year. 


ek. 


Welding of titanium at P&WA is based on the company’s experience in produc- 
tion of more than 5800 jet engines containing titanium parts. Weld strength 
of beta titanium alloy is considerably improved by cold working the weld. 


End Closure Titanium Forgings produced  Flow-turning from roll-forged rinys, 
by Wyman-Gordon Company and makes feasible production of full- 
machined by P & WA, will be girth scale titanium rocket cases, since it 
welded to the flow-turned cylinders. yields integral cylinders, eliminates 
Bosses are an integral part of the need for longitudinal welds, coa- 
closures. serves input metal. 





Pilot rocket-motor cases manufactured by Pratt 
& Whitney Aircraft from beta titanium alloy 
Ti-13V-11Cr-3Al have been consistently burst- 
tested at levels in excess of 235,000 psi — a burst 
strength/density ratio of 1,340,000. 


So successful has been its titanium program 
that Pratt & Whitney Aircraft considers that 
production of full-scale titanium cases can be 
easily realized. Estimated initial burst strengths: 
a conservative 180,000 psi — a burst strength/ 
density ratio of 1,000,000. Readily attainable: 
1,250,000. 


Reasons for optimism, spelled out by P&WA’s 
engineers are: 


. “The welded beta titanium alloy is capable of 


considerable plastic deformation prior to rup- 
ture. As welding has improved, the failure 
origins have moved into the thin wall (of the 
case itself). With beta titanium, the case tears, 
but doesn’t fragment. 


“We have successfully tested small scale titanium 
cases with a steel equivalent yield strength well 
beyond the 300,000 psi point. Considering that 
the metallurgy of metastable beta titanium alloys 
is not far beyond its infancy, conservatively one 
would predict strengths substantially higher than 
the 320,000 psi equivalent as being quite 
possible. 


. “Beta titanium has to develop (only) 140,000 psi 


to be equivalent to 220,000 psi steel (which is 
almost near steel’s top limits). But titanium’s 
great potential above other alloys is reflected in 
the high figure for practical (based on 5% 
elongation) yield strength. At 180,000 beta 
titanium is equivalent to steel at 280,000 psi; at 
200,000 psi, beta titanium is equivalent to steel at 
320,000 psi. 200,000 psi in beta titanium is possi- 
ble, and obviously would mean substantially in- 
creased payload to the moon or out into space. 


. ‘Apart from the strengths attainable in the beta 


titanium alloy, there is another property of con- 
siderable significance. Like other titanium alloys, 
it has excellent resistance to corrosion under 
normal atmospheric conditions, in salt water as 
well as in many other media. 


“In considering the long time storage problems 
with rocket cases — a pit in a thin-walled casing 
can be catastrophic — we would regard the beta 
titanium alloy, as the outstanding material 
under consideration.” 





lead in rocket case construction 





PRATT & WHITNEY AIRCRAFT SURVEY OF ROCKET CASE MATERIALS 


GENERAL PROGRAM 


The goal: “A material capable of reaching 
300,000 psi yield strength in steel, with a 
considerable development margin.” 


The result: “While this goal had to be modi- 
fied for steel cases, we have successfully 
tested small scale titanium cases with a 
steel equivalent yield strength w ‘' beyond 
the 300,000 psi point.” 


Conclusions: 1. “By exercising reasonable 
care, the development of full scale (steel) 
cases at 240,000 psi is perfectly feasible. 


2. “Small scale (titanium) cases have been 
burst at stress levels as high as 260,000 psi 

. we are convinced that reliable cases 
can be manufactured (from titanium) at 
yield strength levels of 180,000 psi and 
over... at 180,000 beta titanium is equiv- 
alent to steel at 280,000 psi. 


“At 200,000 psi beta is equivalent to 
steel at 320,000 psi. 200,000 psi beta is 
possible and obviously would mean sub 
stantially increased payload to the moon 
or out into space.” 








SPECIFIC COMPARISON: 


Steel: “All of the low-alloy constructional 
steels which have been discussed are sub- 
ject to general rusting and, far more seri- 
ous, to pitting type corrosion during ma- 
chining, welding, heat treatment, pressure 
testing and final storage. Corrosion pits 
can act as severe stress-raisers and, in con- 
junction with hydrogen, have been demon- 
strated to cause catastrophic failure. It 
therefore goes without saying that pitting 
corrosion is a serious hazard.” 


Corrosion Resistance 


Titanium: “Like other titanium alloys, the 
beta titanium alloy has excellent resistance 
to corrosion under normal atmospheric 
conditions, in salt water as well as in many 
other media. 


“In considering the long-time storage 
problems with rocket cases—a pit in a thin 
walled casing can be catastrophic — we 
would regard the beta titanium alloy as the 
outstanding material under consideration.” 


SPECIFIC COMPARISON: Strength 


Practical 
Yield Stren 
(5% elongation) 

155 ksi = 
steel at 270 ksi 

180 ksi = 
steel at 230 ksi 

190 ksi = 
steel at 305 ksi 

200 ksi = 
steel at 320 ksi 


Density 
0.1612 /in.? 


Alloy 
Ti-6AI-4V 





Ti-13V-11Cr-3Al 0.1754 /in.? 
(Beta) 





Burst Test 
Results show 
titanium has 
provided con- 
sistent burst 
strengths of 
235,000 psi 
— a burst 
strength/ 
density ratio 
of 1,340,000. 
Failure occurs 
in the wall of 
the case itself 

not the weld 
zones. Titani- 
um cases do 
not fragment. 





e Reliability and growth . . . the parallel « When a case fails, so does the missile 


Pratt & Whitney Aircraft data reveal 
rocket-cases can now be built from beta 
titanium at strengths 17 percent greater 
than alternate metals, with beta tita- 
nium’s strengths bounding forward under 
a minimum of development. 

A striking parallel exists in liquid- 
fueled rocketry where titanium alloy 
Ti-6Al-4V was selected for helium stor- 
age bottles in the Atlas missile because 
of its strength/density ratio. Airite 
Products, Inc., a leading supplier of the 
titanium vessels, reports: 

“Minor modifications in processing 
techniques and continuous tightening 
of tolerances and other variables have 
shown an increase from the original 
5400 psig average burst pressure to 
the present average which is in excess 
of 9000 psig. 


“This has been done without increas- 
ing the weight of the article by one 
ounce. Weight of the unit, incidentally 
is controlled to a tolerance of plus or 
minus one-half pound, on a weight of 79 
pounds, and volume is controlled and 
guaranteed to plus or minus one percent.” 


While the performance of the titanium 
pressure vessels has been almost 
doubled, the price has been reduced 
almost 50 percent — and the missile 
has become operational. 


The price of completed beta titanium 
rocket-cases is now estimated at 2% 
times the price of other metals, with 
titanium cases virtually in their infancy. 
Should the titanium cost difference re- 
main, the pay-off would still be two-fold: 


1. Cost: engineering time, would be 
greatly curtailed; expensive fuels 
(for example, 30 pounds of fuel are 
required in earlier stages for each 
additional third-stage pound) would 
be saved. 


2. Reliability: titanium cases simply will 
not pit, rust, deliquesce, or become 
hydrogen embrittled. 


Added together, these elements 
mean feasibility—feasibility supported 
by the commercial availability of the 
metal itself. Beta titanium alloy 
Ti-13V-11Cr-3Al is available from 
Titanium Metals Corporation of 
America at these lead times: billet, 
2-3 weeks; bar, 3-4 weeks; flat-roll, 
5-6 weeks. TMCA’s metallurgical ex- 
perience with the alloy is yours for 
the asking. 








For further information, write 
for TMCA Data Bulletin All-Beta 
Titanium for Solid Rocket Pressure 
Chambers. Extensive welding 
information is included. 





TITANIUM METALS 


CORPORATION OF AMERICA 
233 Broadway, New York 7, N.Y. 


SALES OFFICES: NEW YORK 
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The success of this program is proving a ao of 
combining the talents of several companies to meet 
the requirements of today’s complex weapons systems. 


advanced they demand the specialized capabilities of 
many organizations. 


The Air Force was first to utilize the great creative ee 
power available in the comb/ned abilities of private This kind of teamwork transforms healthy competi- 


industry—the TEAM concept. This Air Force partnership tion into powerful cooperation... providing better 
with industry has resulted in today's highly successful answers faster aiid at less cost to the nation in terms 
Project Leve/ Systems Management. * of time, money, and manpower. 


Hoffman Electronies ( 


G GO 8r OR AY 
HOFFMAN LABORATORIES DIVISION / 3740 South Grand Avenue, L 


Missile Support Equipment - Radar» nm ications *« Electronic Countermeasures + Neviga 


Semiconductor Applications + Elect Mechar | Equipment + Weapons Systems « Field Servi 


Significant developments at Hoffman have created positions for scientists and engineers of high calibre. Piease address inquiries to Vice President, Engineering. 





FRI 


thinks 


+e ade a RQ eee 





i . its 
Re-Entry Simulated in Mercury Full-Pressure Suit 
Wearing Project Mercury full-pressure suit, M. Scott Carpenter is subjected to simulated 
re-entry in heat-pressure chamber at Navy Air Crew Equipment Laboratory, Philadelphia. 
Suit is pressurized to 5 psi.; chamber simulates 60,000 ft. altitude. Suit is being developed 





by Navy, NASA’s Space ‘Task Group and Goodrich Tire and Rubber Co. 


equities to contractors, lighten its own 
administrative burden and minimize 
contractor opposition, all of which, in 
our opinion, will serve the best interests 
of the National Space Program.” 


What Plan Would Do 


Johnson said the proposed language 
would authorize NASA to do the 
following: 

e Adopt contractual provisions govern- 
ing the disposition of rights to inven- 
tions conceived or reduced to practice 
in the performance of experimental, 
developmental or research work. NASA 
could contract to take title to the inven- 
tion or permit the inventor to retain 
title, whichever would best protect the 
public interest and the contractors. 

e Waive the rights of the U. S., if it 
would serve its best interests, even if 
the contract calls for the U. S. to take 
title to an invention. The U. S., how- 
ever, would reserve a royalty-free license 
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to use the invention anywhere in th« 
world. 
e Contracts already made could b 
amended to conform with the new pr 
visions if final payment had not been 
made. 

However, inventions which alread) 
had become the exclusive property of 
the U.S. would not be affected. 

Johnson said that, while the present 
law permits the NASA administrator t 
waive all or part of the government's 
rights to inventions, the emphasis is on 
taking title, which prevents NASA from 
contracting. for lesser rights in inven 
tions made by contractors where th 
interests of the government do not 
require acquisition of title. 

Another problem, Johnson told th¢ 
subcommittee, is that most of NASA 
contractors are from the same segment 
of industry that do most of their con 
tracting with the Defense Department 
In most cases, he said, the same tech 


Thinking up solutions to the 
problems of space refueling is 
but one phase of FRI’s work 

in fast fluid transfer. GSE 
applications include handling of 
nuclear coolants, corrosives, 
and exotic fuels. 


Solving the unusual problem is 

a specialty of the house. Whether 
your project requires design, 
manufacture, testing, or plain 
“thinking up answers’’, FRI 

is the team to call in... write. 


Flight Refueling, Inc. 


Baltimore 3, Md. 


_—— 


Friendship International Airport « 
REPRESENTATIVES 

West Coast: William E. Davis, Box 642, Inglewood, California 
Denver: Price Engineering Sales Assoc., Box 421, Littleton, Cole. 
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THREE COMPLETE LINES OF 
DEPENDABLE SWITCHES AND RELAYS 


...lested, Proved, 
for Aircraft, Missiles, Communications, 


New Miniature Toggle Switches... 


Extremely compact... Meet the 
most exacting requirements of the 
military and electronic industry... 
Perfect for aircraft recognition sys- 
tems, communications, and electronic 
instruments... Positive make and 
break—toggle works directly on mova- 
ble contact member... Wiping ac- 
tion insures good dry circuit contact 
... Positive detent for better oper- 
ator ‘feel’... Molded body has high 
are tracking resistance, good recov- 
ery voltage... Available in 2 and 3 
position, single and double pole con- 
struction, maintained or momentary 
action. Write to Dept. Y286. 


CUTLER‘ HAMMER 


< 
MOOMNTA Ot 


Electronics 


New Positive Action Switches... 


First to meet military specifications 
Mil S-8834... New lever, body and 
terminal seals provide absolute envi- 
ronment-proof operation... Direct 
toggle-to-contact mechanism guaran- 
tees positive make and break action 
... Wiping action insures good dry 
circuit contact... Positive detent 
prevents teasing...Improved termi- 
nal clearance... Available in one, 
two, and four pole construction; sin- 
gle and double throw; with maintained 
or momentary action... Unlimited 
circuit arrangements. ..With or with- 
out lever lock. 

Write for Publication EA168-Y 286. 


New Hermetically Sealed Relays... 


Serve the widening demands of the 
aircraft and missile industries... 
Hermetically sealed for environment- 
proof dependability ... Designed for 
high ambient temperature, shock, 
and vibration service... Fused chip- 
proof glass covering offers great di- 
electric strength with maximum 
recovery voltage... Meet the require- 
ments of Mil R-6106B... Available 
in Class A or B forms... 25- to 300- 
ampere capacity ... Single- and three- 
pole, with or without auxiliary con- 
tacts ... 28-volt D-c or 115/200-volt 
A-c service. 

Write for Publication EE 140-Y 286. 


CUTLER-HAMMER 


Cutler-Hammer Inc., Milwaukee, Wis. © Division: Airborne Instruments Laboratory. © Subsidiary: Cutler-Hammer International, C. A. 
Associates: Canadian Cutler-Hammer, Ltd.; Cutler-Hammer Mexicana, S. A.; Intercontinental Electronics Corporation, 





nology also forms the basis for both 
NASA and Defense Department con- 
tracts, and programs are often jointly 
sponsored. 

Since NASA practice required under 
the present law differs from that of the 
Defense Department, Johnson said the 
disposition of patent rights in inven- 
tions under contracts that are basically 
similar and often with the same con- 
tractors may depend solely upon 
whether the source of funds is NASA 
or Defense Department appropriations. 

[he NASA _ general counsel said 
NASA feels “that the government ought 
to deal equally, regardless of the agency 
involved, with contractors engaged in 
substantially similar work. It is there- 
fore necessary, to assure itself of the 
continuing willingness of contractors 
to participate in projects of great na- 
tional importance, that NASA be given 
discretionary authority to adopt con- 
tractual patent provisions in line with 
the Defense Department where neces- 
sary to meet the equities of the situa- 
tion.” 

Johnson added that the proposed 
legislation also would enable NASA 
to adopt patent provisions in its con- 
tracts identical with those of the AEC 
in cases where the production or utili- 
zation of special nuclear material or 
atomic energy is involved. The AEC 
act provides that inventions made un- 
der contract and involving nuclear ma- 
terial or atomic energy will be regarded 
as having been made by AEC. 


Other Witnesses 

Other witnesses appearing before the 
subcommittee included: 
e James P. Falvey, deputy assistant 
secretary of defense for supply and 
logistics, who said Defense supports the 
proposed amendment to NASA’s statu- 
tory patent policy. 
e James P. Burns, chairman of the Gov- 
ernment Patent Policy Study Commit- 
tee of the National Council of Patent 
Law Assns., who said acceptance of 
NASA’s proposed changes, until a uni- 
form government policy can be formu- 
lated, will make research in the space 
field more attractive to private industry 
and help preserve the normal function- 
ing of the patent system. 
e Charles L. Shelton, United Aircraft 
Corp.’s patent section, who testified on 
behalf of Aerospace Industries Assn., 
saving the patent provisions of NASA 
are radically different from any provi- 
sions previously used in government 
contracts in the aeronautical and re- 
lated fields. He asked that NASA be 
given the same privileges as the De- 
fense Department to issue regulations 
that can meet the needs of government 
and, at the same time, protect the pub- 
lic interest and the interests of contrac- 
tors and subcontractors. 
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Bendix 
Craftsmanship 
at work for you 


WIDEST RANGE OF MICROWAVE GAS 
NOISE SOURCES AVAILABLE ANYWHERE 


Since accurate measurement of a 
receiver’s inherent noise level is 
vital in determining a value for 
absolute signal level for a given 
signal-to-noise ratio, it stands to 
reason that the noise source tube 
used should fit the specific job 
requirements exactly. 


The tremendous variety 
biggest in the industry — of 
Bendix® Microwave Gas Noise 
Source Tubes is your best guar- 
antee of matching noise sources to 
the application—whether that 


application be in the laboratory, 
in field service, or as a component 
of the system. 


Our new improvements in design 
make Bendix tubes suitable for use 
in pulse circuits with an increase 
of one order of magnitude in life. 
And our improved manufacturing 
techniques have resulted in a 
smaller spread of excess noise out- 
put from tube to tube. Many 
Bendix types are now available to 
a tolerance of + 0.1 db on excess 
noise output. 


POEL ae RT NE IIRC 


ee re ETE SF SO 


Complete engineering data on the Bendix Microwave Noise Source Tube 
line and on auxiliary circuit designs can be obtained by writing . . . 


SPECIAL-PURPOSE TUBES DEPARTMENT 


“Fo Conk Division 


EATONTOWN, NEW JERSEY 


West Coast Sales & Service 
Export Sales & Service: Bendix Internationa! 
Canadian Distributor: Computing Devices of 


Condi” 


7 E. Providencia Ave., Burbank, Calif. 
Division, 205 E. 42nd St., New York 17, N.Y. 
Canado, Ltd., P. O. Box 508, Ottawa 4, Ontoric 





this is the new LEAR ADF-200 . ee:e mosr ccvencos actomase virection rinse 


- result of twenty years ADF experience. Transport pilots report it unexcelled for accuracy, performance 


and reliability. Lear dealers and distributors can supply details, or we will send a brochure on request. 


LEA 6 3171 SOUTH BUNDY DRIVE 
SANTA MONICA, CALIFORNIA 


LC-68A 





NASA Urges Project Echo Participation 


Washington—Industry, scientific or- 
ganizations and private experimenters 
are being encouraged by the National 
Aeronautics and Space Administration 
to participate on a voluntary basis in 
Project Echo, the agency’s first experi- 
ments with a passive communication 
satellite. 

First of three 100-ft. diameter 
spheres will be launched this spring 
from the Atlantic Missile Range. Ob- 
jective will be a 900-mi.-high circular 
orbit traversing the earth between ap- 
proximately 50 deg. north and south 
latitudes. 

Full details on the NASA experi- 
ments as now planned are contained 
in a recently issued report by NASA. 
Interested experimenters with suitable 
receivers and antennas will be free to 
tune in on signals bounced between 
NASA Jet Propulsion Laboratory fa- 
cility at Goldstone, Calif., and a Bell 
Telephone Laboratories facility at 
Holmdel, N. J. 

A frequency of 2,390 me. will be 
used for west-to-east transmission and 
a frequency of 960 mc. will be used 
for east-to-west transmission. A receive- 
only station also will be operated by 
the Naval Research Laboratory at 
Stump Neck, Md. 

Experimenters who have facilities to 
attempt to transmit their own signals 
are asked to notify Leonard Jaffe, 
NASA in Washington, to prevent in- 
terference between experimenters. 
Launch Time 

Satellite launch time will be selected 
to permit the first passes over the U. S. 
to occur during the twilight hours so 
that optical tracking can be used to 
establish accurate ephemeris (orbit pre- 
dictions). ‘Third-stage rocket will carry 
a radio beacon operating at 108.00 mc. 
to aid in locating the satellite during its 
initial passes when the third stage is 
near the satellite. NASA says two small 
beacons operating at 107.94 mc. and 
107.97 me. are being developed by 
Radio Corp. of America in the hope 
that they can be attached to the in- 
flated sphere itself without damage to 
the sphere. 

The launching vehicle will be a Delta 
rocket consisting of a Thor first stage, 
an Able (Vanguard) second stage and 
an Allegany Ballistic Laboratory solid- 
propellant third stage. 

Two antennas, one for transmitting 
and one for receiving, will be in opera- 
tion at both Goldstone and Holmdel. 
At Goldstone, the 2,390 me. trans- 
mitting antenna will employ an 85-ft. 
diameter dish with the ability to move 
in azimuth and elevation. Receiving 
antenna operating at 960 mc. will em- 
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800-1000 m 


TRANSMITTER 


NASA’S Project Echo passive communication satellite experiments will use ground stations 
in California and New Jersey. Private experimenters also are encouraged to participate. 


PRESENT plan calls for placing 100-ft. diameter sphere in a 50-deg. inclined, 900-mi. 
high circular orbit, providing communication relay coverage of the area shown. 


ploy an §85-ft. dish with equatori 
mounting. 

At Holmdel, Bell Laboratories w 
employ a_ 60-ft. 
mounted paraboloid antenna for tran 
mitting at 960 me. and a special he 


reflector, equivalent to a 28-ft. parabé 


loid in terms of gain, for receiving 
2,390 me. The antenna will 
equipped with master amplifiers 
The antennas will be aimed at tl 
anticipated position of the satellite 
calculated by the NASA Goddard Spa 
Flight Center near Washington wo 
ing from optical and beacon tracki 
data received during the first tw 
passes. Data on satellite position w 
be transmitted in digital form via lan 


lines to Goldstone and Holmdel wher 


it will be used to automatically posit: 


azimuth-elevatio1 


the receiving antennas. Each transmit- 
ting antenna will be “slaved’’ to the 
receiving antenna so that it will be 
iimed at the same spot in the sky. 
The 60-ft. NRL antenna also will be 
iimed by means 6f data received from 
Goddard's computing center. 


Self-Tracking System 


Once the satellite has been acquired, 
the transmitter and receiver can be 
employed as a self-tracking radar system 
with the antennas positioning them- 
selves for maximum signal return. 

rhe initial experiment will employ 
continuous-wave transmission to per- 
mit a check on the accuracy of the in- 
itial Goddard center ephemeris predic- 
tions. Following this, voice transmis- 
sion using frequency modulation will 
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. ++ @ new structural system interlocking Min-K insulation and high-temperature reinforced plastic 


Missile experience shows that in certain 
heat control situations no one material 
will perform as well as two (or more)— 
an insulation with protective high-temper- 
ature facings. 

Problem is how to effectively combine 
these materials into a structurally strong 
unit? The answer is Min-Klad Interlok 


* 








1) Outer facing, 2) Interlocking web, 3) Core, 
any one of several Min-K formulations, and 
4) Inner facing. 


All the above components combine to provide a 
custom-made structural strong insulating system. 
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—a new structural system that interlocks 
Min-K insulation and reinforced plastic, 
metal or other high-temperature facings. 


The result: one product that gives the 
missile designer every advantage of high- 
temperature plastic or metal foil— 
strength, toughness, rigidity! Erosion re- 
sistance! High heat capacity! 

... plus the outstanding advantages of 
Min-K insulation—an insulating core that 
has the lowest thermal conductivity avail- 
able for service temperatures up to 2000°F 
steady-state, and higher for transients. 
Min-K’s thermal conductivity is actually 
lower than the molecular conductivity 
of still air. 


Wide range of facings 
For the hot face, the missile designer can 


specify Min-Klad Interlok in a wide 
variety of heat-resistant and/or ablating 
materials—asbestos-phenolic (ARP-40), 
and similar reinforced plastics, as well as 
stainless steel and other heat-resistant 
metal foils and meshes. For some require- 
ments, the cool face can be made of a 
different material—for example, one that 
offers characteristics required for bonding 
or fastening to other surfaces and parts. 


Like all J-M Aviation insulations, Min- 
Klad Interlok is factory-fabricated to 
your specifications into external skin 
panels, heat shields, cylindrical liners or 
component housings of any shape or size. 
Write today for technical specifications. 
Address Johns-Manville, Box 14, New 
York 16, New York. In Canada, Port 
Credit, Ontario. 


JOHNS -MANVILLE 


JOHNS-MANVILLE 3/¥ 


PRODUCTS 








Satellite Power Source, lon Engine 


Ferroelectric converter (left), unit designed to produce high voltage for satellites from sun’s rays or other heat sources, has been developed 
by International Telephone & Telegraph Corp. Converter relies on temperature changes alone. Mockup is shown under simulated solar- 
heat conditions; dark sections of ceramic coating provides high voltage a.c. current. At right is prototype of a 2 millipound thrust ion 
engine~for-satellite vernier control, developed by Electro-Optical Systems, Inc. Propellant source is cesium. 


be made to demonstrate the wideband _ elastic bags inside the sphere will t its shape despite anticipated micro- 
potentialities of a passive communica- spray water that will be vaporized meteorite damage for at least seven 
tions satellite. Then experimenters will the sun’s heat, building up sufficient days. 
return to CW transmissions to investi- internal pressure to inflate the sph As added insurance the sphere also 
gate such things as signal scintillation, Water pressure will keep the will contain a sublimating power that 
Faraday rotation of signal polarization under positive internal pressure. NASA __ will produce a gas to provide additional 
and fading. estimates that the sphere should ret internal pressure. 


If the 900-mi.-high orbit is achieved, 
giving an orbit period of about two 
hours, the satellite will be visible to both oo — | 
the Goldstone and Holmdel stations py pe ee f 
during any single pass for an interval a — 
that varies from 0-16 min. 
With an average transmitter power 
of 10 kw. at both stations, NASA scien- 
tists calculate that the received signal 
level at 960 me. will range between 
—112 and —124 dbm. at distances of 
1,500 to 3,000 mi. from the satellite. 
In addition to the communications 
experiments, Lincoln Laboratories will 
use its Millstone Hill radar in an at- 
tempt to determine the sphericity of 
the satellite and the propagation char- 
acteristics of the sphere at low angles 
of incidence. 
The satellite itself will be fabricated 
from 82 flat gores of Mylar, 0.0005 in. ; i 
thick and coated with vapor-deposited a, | ed 1 yon 
aluminum to make it a reflector of : - 


radio waves. ‘The satellite is expected : , : &> ee 


h\ 
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to provide reflectivity of 98% or higher ee. 


for frequencies up to 4,000 mc. y 

Prior to launch, the deflated sphere _— * iio 
will be folded into a 28-in.-diameter Soe ne ee ee ~~ = 
container which subsequently will be 


ce ae = Convair Building Vega Launch Pad 

After release, residual air in the Vega space vehicle, 112-ft. high, is shown in this artist’s conception of launch complex 
folded sphere will cause it to start to being built at Cape Canaveral, Fla., by Convair. Gantry is 166-ft. high; complex includes 
expand in the vacuum of space. Two a two-story blockhouse (not shown) and will cost more than $10 million. 
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FOR SAFETY REASONS, chemist (left) uses long rod with slot in the end to turn stopcock on vacuum rack in which he is synthesizing 


yew propellant material. Disassembled for cleaning, micromotor (right) burns small, 15-gram, solid propellant samples. 


he lower Jeft is the nozzle. 


Small unit at 


Esso Accelerates Solid Propellant Search 


By Michael Yaffee 


Linden, N. J.—Scientists at the Ess 
Research and Engineering Co. here ar 
learning how to work with half-gram 
quantities of solid propellants while the 
rest of the rocket industry rapidly works 
its way toward production of 100,000- 


lb. solid propellant grains (AW Nov. 23, 
p. 32). As one of four companies hold 
ing integrated research contracts in the 
Advanced Research Projects Agency’s 
program to develop a high energy solid 
propellant program (AW Dec. 7, p. 32), 
Esso has had to devote much time and 
effort to the development of equip 





ment and techniques for handling 
extremely small amounts of new, po- 
tentially dangerous miaterials—solids, 
liquids and gases. The company also has 
had to blend specialists from all the 
branches of chemistry—inorganic, ana- 
lytical, organic, physical and engincer- 
ing—into a single research unit. 


ESSO RESEARCHER (left) focuses movie camera on window in end of a microbomb to record burning behavior of a newly synthesized 
propellant. Chemist (right) is preparing to compound new material with other propellant ingredients in a V-tube mixing device which 
will be rotated by remote-controlled rollers. 


68 


AVIATION WEEK, December 14, 1959 








eae es 5S mains 
IN THE ANALYTICAL LABORATORY, technician adjusts control knob on panel of vapor fractometer (gas chromatograph) which 
identifies unknown materials by their characteristic thermal conductivity-time imprint. 


duce sample into the chromatograph. 


Esso is proving successful in both 
endeavors. Its original one-year con- 
tract was recently renewed by ARPA 
with approximately a 40% increase in 
funds. The entire ARPA solid propel- 
lant program has proven successful 
enough to justify extension of original 
contracts and addition of new ones. 

Esso Research and Engineering Co.’s 
part in the program began Dec. 1, 
1958. Its original contract was for 
$1,264,000, and this has now been re- 


LORNR TRE RFE NN 


newed for $1,722,000. Actual negot 
tion and award of the contracts 
made for ARPA by Army Ordnance 
Esso’s first move was to set u 
Special Projects Unit at its Lind 
N. J., Research Center which wi 
operate as a separate group within 
company. Dr. John P. Longwell 
appointed project , director and D 
John J. Kolfenbach, assistant pr 
director. Directors and staff were chos 


from the company to provide a ba 


\ hypodermic syringe (right) is used to intro- 


ground in all aspects of chemistry. 

As soon as the unit was ready to go 
to work, its first task was to decide, on 
the basis of thermochemical calcula- 
tions, what types of chemical com- 
ounds it wanted to make. From op- 
posite ends of the electronegative scale, 
scientists selected a number of ele- 
ments which, at least theoretically, 
would combine to form chemical groups 
fuels, oxidizers, etc.) that would re- 
lease large amounts of energy during 


ANALYTICAL CHEMIST varies the magnetic field in a Schlumberger nuclear magnetic resonance spectrometer to find resonating ratio 
which will identify fluorine content of unknown propellant sample. At right, small vial of unknown material is put in place between 
poles of the large Schlumberger magnet. 
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HIiEVEMENT 
ELECTROWICS 


a) 
IN OEFENSE 





NEW SONAR SIGNAL PROCESSOR 
DOES WORK OF 1,000 UNITS 


The first sonar signal processors to utilize time com- 
pression are being produced by General Electric. These 
new processors were developed in cooperation with the 
United States Navy. Extracting only critical bits of trans- 
mitted and received signals in series, one unit can perform 
as many correlating operations on a continuous signal 
in the same time—as a parallel processor with thousands 


of units. 


Excellent improvement in signal-to-noise ratio also 
makes these new processors effective against background 
levels which have formerly made certain signals un- 
detectable by any other practical means. The new equip- 
ment is also designed to handle signals from more than one 
transducer. 

This advance in sonar signal processing is typical of 
General Electric’s many achievements in defense elec- 
tronics. 


Progress /s Our Most Important Prodvet 


GENERAL @@ ELECTRIC 


DEFENSE ELECTRONICS DIVISION e 


HEAVY MILITARY ELECTRONICS DEPT. 


@ SYRACUSE, N. Y¥,. 





combustion (the farther apart two ele- 
ments are on the scale, the greater their 
potential energy). Weight, which be- 
comes a particularly important factor 
in the combustion products, rules out 
a number of otherwise promising ele- 
ments. 

After this initial rough screening, the 
thermochemists turn to references for 
actual bond energy figures. In those 
cases where bond energies are not avail- 
able, the thermochemists have to estab- 
lish them. 


Compound Formation 

From the bond energies, the physical 
chemist works out heat of formation of 
the compound. With the aid of elec- 
tronic computers, he then calculates 
the theoretical specific impulse of the 
proposed new propellant. The com- 
pounds that survive these calculations 
are passed on to the organic and inor- 
ganic chemists, who will try to syn- 
thesize them. 

Most of the synthesis work is car- 
ried out in a vacuum rack. This is a 
rather ingenious maze of glass tubing, 
flasks and three-way valves which is 
evacuated to a pressure of .001 mm. of 
mercury and sealed off from the out- 
side air. Owing to the danger of ex- 
plosion, only 4-gram quantities of ma- 
terial are used on the average—‘‘just 
about enough to wet the tube.” The 


maze or rack is — to a metal 


frame behind a thick plastic shield, and 
the chemists use arm extenders of rather 
original design to turn knobs, add ma- 
terials, make adjustments in maze. 

The system is sealed off primarily to 
prevent any material from being lost, 
particularly gaseous end products. Seal- 
ing also keeps possible toxic vapors in 
the system and air out. If oxygen from 
the air was to get into the system, it 
would react with some of the newly 
synthesized materials, thereby changing 
their chemical identity. 


Traffic Directors 

The three-way valves or stopcocks 
serve as traffic directors, enabling the 
chemists to separate the reaction prod- 
ucts by channeling one fraction of the 
material into one flask, closing the flask 
off, redirecting part of the remaining 
material through another tube and into 
a second flask, and so on until all the 
end products are separated out. Often, 
the chemists get as many as 13 byprod- 
ucts with each main product they 
successfully synthesize. 

After they have separated the end 
products, the synthetic: chemists try to 
characterize the different materials by 
determining their weights, vapor pres- 
sures, boiling points, etc. But even 
after the materials are characterized the 
synthetic chemist still doesn’t know 
what he has actually made. To find out, 
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he turns his miniaturized creation over 
to the analytical chemist. 

It is at this stage in particular that 
much ingenuity is brought into play. 
To find out exactly what the organic 
and inorganic chemists have actualls 
synthesized, the analytical chemist 
must run a number of tests-on ex- 
tremely small quantities of materials. 
This means that he has to devise means 
for testing materials without destroying 
or changing them. 

Typical of the equipment now being 


used by Esso’s analytical chemists is the 
Schlumberger analyzer which deter- 
mines the hydrogen or fluorine content 
of a small sample in seconds by a non- 
destructive method known as wideline 
nuclear magnetic resonance. The chem- 
ist places a small vial of unknown ma- 
terial between the poles of an electro- 
magnet. The sample becomes, in effect, 
part of a tuned circuit consisting of a 
magnetic field, a radio frequency trans- 
mitting coil and a radio frequency re- 
ceiving coil. The analytical chemist 





ARPA Solid Propellant Research Contracts 





Companies 





Integrated Programs: 
American Cyanamid 
Dow Chemical 


Propeliant Performance: 
National Bureau of Standards 
University of California 
Bureau of Mines 
Aeronutronic Systems, Inc. 
Atlantic Research Corp. 
University of Wisconsin 


Specialized Synthesis: 
Magna Products 
Duke University 
University of Florida 
Rohm & Haas 
Olin- Mathieson 
Cailery Chemical 
Pennsalt 
Peninsular Chemresearch 
Atlantic Research Corp. 


Borden 


Propellant (ingredients) Research: 
Naval Ordnance Test Station 
Jet Propulsion Laboratory 
Picatinny Arsenal 


High Temperature Research: 
Applied Physics Laboratory 
Union Carbide Corporation 
Atomics International 
Generali Eleciric 


Non-Destructive Testing: 
Jet Propulsion Laboratory 


Basic Research: 
Bureau of Mines (Pitt.) 
University of California 
Aerojet-General Corp. 
University of Texas 
Materials Research Corp. 


Total: 





and Programs 


Esso Research and Engineering 
Minnesota Mining and Manufacturing| 


Ohio State University 

Arthur D. Little 

Allegany Ballistics Laboratory 
Rohm & Haas 

University of Chicago 


Penn State 

New York University 
WADC, Materials Laboratory 
NOTS, NOL (Corona) 

Allied Chemical 

Monsanto Chemical 


Ethyl Corporation 
National Research Corp. 


Naval Propellant Plant 
Rohm & Haas 


Allegany Ballistics Laboratory 
Cornel! Aeronautical Laboratory 
Avco Manufacturing 

National Bureau of Standards 


Brooklyn Polytech 

Princeton University 
Aerochemical Research Lab. 
Stanford Research Institute 
Vanderbilt University 


Expenditures 
($000) 
1960 


1959 (est.) 








6,000 6,513 


1,720 

















VOU ARE INVITED to inspect the 
Gulfstream and arrange for demonstration 
flights through one of the following dis- 
tributors: Atlantic Aviation, Wilmington, 
Delaware; Southwest Airmotive, Dallas, 
Texas; Pacific Airmotive, Burbank, Cali- 
ifornia; Timmins Aviation, Montreal. 

Instrumentation, including the most up- 
to-date and sophisticated communication, 
navigation and radio equipment, is custom 
built into the Gulfstream by these dis- 
tributors. Custom cabin interiors are fitted 
to eustomer specifications. Illustration 
shows how one Gulfstream owner deco- 
rated the aircraft’s interior. 





Beauty...is more than skin deep 


‘The beauty of any business airplane must be weighed against its past. 
If it is a “re-do” of an older airplane, the structural stress and 

strain of years of operation may be invisible today, critical 

tomorrow. The business airplane must be qualified to meet 

the stringent licensing requirements demanded by today’s—and 
tomorrow’s—all-weather and high density traffic conditions. 


A business airplane, like the Grumman Gulfstream, starts new 
with you, and has beauty more than skin deep. Sandwiched 
between the Gulfstream’s clean exterior and custom interior 

is a rugged Grumman structure built to withstand fatigue 
for the equivalent of more than 50 years of operation. 
This structure is based un the most recent knowledge 
gained from designing supersonic, and especially 
carrier-based aircraft, required to withstand the rigors 

of in-fleet service. Within the Gulfstream’s nacelles 

are two Dart turbo-prop engines, their famous 
Rolls-Royce reliability proven by millions of 

airline flight hours. 


When you select the Gulfstream you get 
an airplane, new from nose to tail, 
conceived and engineered by Grumman 
for today’s business flying operations, 

in terms of performance, utility, 
reliability, and all-weather safety. 


GRUMMAN 


AIRCRAFT ENGINEERING CORPORATION 
Bethpage - Longisiand + New York 











Honeywell Miniature Rate Gyro 
Type M-100 


shown actual size 


Full Scale Range: To 400 de- 
grees/sec. 


Linearity: Less than 0.1% of full 
scale to 2 range, less than 2 % 
to full range 


Shock and Linear Acceleration: to 
150G 


Size: 1" diameter, 2'%;" long 


Threshold-Resolution: Less than 
0.01 degrees/sec. 


Damping: 0.4 to 0.6 from — 65°F 
to +250°F 


Vibration: 20 G to 2000 cps 


Weight: Less than 6.0 ounces 








WARM-UP TIME 
after motor run-up... ZERO! 


When the chips are down and im- 

mediat, action is a must, the new Honey- 

well Mjniature Rate Gyros, Type M-100, 

are always ready. The typical damping 

of 0.6 a, —65°F is obtained without bene- 

sata fit of heat from the spin motor, and is held 

virtually constant up to a temperature of 

+250°F. The gyro spin motor, requi;ing only 15 seconds run-up time, 

will operate on one (split), two, or three phase power, and is isolated 
from ground. 

Other features of the Type M-100 include: unique quadrilever 
spring construction to produce greater shock and vibration capabilities 
than a comparable torsion bar gyro; climination of one gimbal bearing 
for lower threshold; maintenance of preload throughout severe environ- 
mental conditions through exclusive spin motor construction. 

Type M-100 is specifically designed for autopilot damping, radar 
antenna stabilization, and fire contro] applications. Its small size, high 
performance, and ruggedness suit it particularly for advanced military 
aircraft and guided missile applications. Write for Bulletin M-100 to 
Minneapolis-Honeywell, Boston Division, 40 Life Street, Boston 35, Mass, 


Domping Ratio 


Honeywell 
[I] Mititiny Products. Group 








ICBM Detection Tests 


Washington—Two high-power radars 
will be installed on Roi Namur Island 
45 mi. from Kwajalein Atoll in the 
Pacific by the Advanced Research Proj- 
ects Agency for experimentation in the 
problems of detecting and identifying 
ballistic missile warheads from launch to 
re-entry. 

Radar experiments will be conducted 
during Army evaluation of the Nike 
Zeus anti ICBM missile on Kwajalein 
in 1962 using special unarmed inter- 
mediate range ballistic missiles with 
added stages to give it ICBM speeds. 
Vehicles will be fired from Johnston 
Island 1,420 mi. away. 

One of the radars, produced by Radio 
Corp. of America, is a modified version 
of a tracking radar now being installed 
at Ballistic Missile Early Warning Sys- 
tem (BMEWS) sites. Other radar is 
being produced by Raytheon. Both will 
be able to operate on several different 
frequencies to evaluate optimum fre- 
quency for detection of the warhead 
itself and/or its ionization sheath or 
trail. The program, expected to cost 
between $75 million and $100 million, 
is part of ARPA’s Project Defender ‘mis- 
sile defense techniques program. 











first tunes the transmitting coil to the 
receiving coil and then varies the mag- 
netic field until he reaches the right 
ratio of radio frequency to magnetic 
field for resonance to occur. The par- 
ticular ratio is characteristic of (and so 
varies according to) the element in the 
sample. Using nuclear magnetic reso- 
nance, chemists can also determine how 
fluorine and hydrogen atoms are posi- 
tioned in a particular compound. 

Another technique being used by the 
analytical chemists here is gas chroma- 
tography. Small amounts of the newly 
synthesized materials are placed in the 
gas chromatograph or vapor fractometer 
by means of a hypodermic needle. In- 
side the chromatograph is a tube filled 
with a selective absorbent such as a 
molecular sieve or silica gel. 

As the unknown sample in a helium 
carrier, goes through the column, its 
various constituents pass through the 
packing at different rates. In effect, the 
absorbent column separates the dif- 
ferent compounds in an unknown sam- 
ple and permits them to come out the 
other end individually. 

The fractometer measures and records 
the thermal conductivity of each con- 
stituent as it comes out. Every therm- 
ally conductive compound will produce 
a blip on the scaled recording strip at a 
time that is characteristic for that par- 
ticular material. The analytical chemist 
then compares his recordings with those 
of known materials in order to identify 
the constitutents of the unknown 
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“T0 | 
HELP YOU 
KAPLORE 
THE UNKNOWN” 


From the six-mile depths of unseen ocean bottoms, to the nuclear rocket stand on 
the desert sands at Jackass Flats, Nevada, to the vastness of space, EG&G scientists 
are probing the unknown. 

New instruments and systems created by EG&G for diagnostic measurements and 
ultra-fast precision control are providing new knowledge for rapid advances in the 
nuclear, electronic, missile and space technologies. 

If your interests concern design, development, manufacture and operation of instru- 
ments and systems ...if they must function under unusual extremes of environment, 
and yield maximum results, investigate the unique skills and facilities of Edgerton, 
Germeshausen & Grier, Inc. 


Scientific and engineering positions, in physics and electronics are available, Additional information will be furnished upon request. 


EhD EDGERTON, GERMESHAUSEN & GRIER, INC. 


160 BROOKLINE AVENUE, BOSTON 15, MASS. * 1622 SOUTH “A” STREET, LAS VEGAS, NEV. 
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NEW HIGH IN TENSION BOLT PERFORMANCE! 


260,000 PSi— with over twice the fatigue life of an MS20004 


SPS laboratories for advanced fast- 
ener research are one of the few 
facilities in the world capable of de- 
veloping and adequately testing a 
bolt such as the EWB 26. Each ship- 
ment of these new high perform- 
ance fasteners is accompanied by 
laboratory certification. 


AIRCRAFT/MISSILE Division 
JENKINTOWN 3, PENNA. 


SPS WESTERN, SANTA ANA, CALIF. 


Introduction of the EWB 26—a 
12-point external wrenching bolt 
with a tensile strength range of 
260,000 to 290,000 psi—marks a 
major breakthrough in the search 
for fasteners with increasingly 
higher strength-to-weight ratios. 
Pound for pound, this is the 
world’s strongest bolt, not only in 
tensile values but also in shear 
and fatigue. 


A tangible result of SPS’s inten- 
sive research program, the EWB 
26 offers significant advantages in 
airframe, missile and spacecraft 
applications. For example, you 
can use an EWB 26 in place of a 
conventional bolt two to three 
sizes as large—and proportion- 
ately heavier. Or, conversely, you 
can achieve desired holding power 
with fewer bolts, thus reducing 
total fastener weight. Again, in a 
fix, you can substitute EWB 26 
bolts size for size in existing de- 
signs, with a substantial increase 
in strength and reliability. 


The EWB 26 is one of a series of 
new SPS super fasteners designed 
to meet performance demands of 
our accelerated technology. And 
in anticipation of tomorrow’s re- 
quirements, SPS laboratories are 
already testing even more remark- 
able products—fasteners of truly 
incredible strength. 


Performance characteristics of SPS EWB 26 
ultra-high-strength tension bolt at temperatures 
up to 550°F: 


Tensile strength 260,000 psi 
Shear strength ..... . 156,000 psi 
Yield strength ...... 215,000 psi 
Fatigue strength 135,000 psi 
(at 65,000 cycles) 


EWB 26 bolts—and companion FN 26 locknuts 
—are available from stock in standard sizes 
#10-32 through %-14. Bolts are cadmium 
plated by vacuum deposition. For complete 
technical data, request new Bulletin 2527. 





NORD CT-20 


Turbo powered 
Radio controlled 
Target Drone 


First Photo of Skydart | Rocket Target 


First photo of Curtiss-Wright Skydart I rocket-powered target for U. S. Air Force (AW 
Nov. 23, p. 23) shows unit undergoing component testing at the company’s Santa Barbara 
Calif, Division. Rocket motor assembly is contained in black section; autopilot, battery 
and gyros are in nose section. Target is designed for air-launching from a North Ameri- 
can F-100 or a Lockheed F-104. Dual thrust rocket motor is built by Grand Central 


Zero launched from its own porta- 
ble trailer, the CT-20 CAN BE 


Rocket Co. and will push the target to a Mach 0.80 speed (AW July 6, p. 85). 


sample. The helium carrier, which is 
the first material to come through the 
column, does not have any thermal con- 
ductivity. This non-destructive analyt- 
ical technique is applicable to any 
material with a boiling point below 
250C. (Higher boiling point compounds 
will not yield vapor pressures suitable 
for gas chromatography.) 

Onee the new materials are chem- 
ically identified, the next step is to ex- 
perimentaly determine thermochemical 
properties such as heat of combustion, 
heat of explosion, specific heat, and so 
on. This is the first opportunity Esso’s 
Special Projects Unit has to actually 
verify the thermochemist’s original cal- 
culations that started the group on this 
particular synthesis. For the most part, 
conventional chemical equipment, such 
as a calorimeter, is used for these experi- 
ments. If the thermochemist’s calcula- 
tions check out experimentally, the new 
material passes on to the chemical 
engineer for compounding with other 
solid propellant ingredients. If the new 
material is a fuel, he calculates how 
much of a known oxidizer it should be 
mixed with. The chemical engineer is 
also involved in scaling up output of the 
new material from the original 3-gram 
quantities to 100-gram or possibly 
pound amounts in order to get the large 
samples required in later testing. 

Mixing a new fuel with an oxidizer is 
potentially dangerous because there is 
no way of knowing how the two will 
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react. The Esso group uses a rather un 


usual device called a V-mixer for this 


step. The mixer is made of a hollow 


glass V attached horizontally inside ; 
small glass jar. There is a small re- 
ceptacle inside the top of both branches 
on the V-tube. Fuel is placed in one, 
oxidizer in the other. The jar is closed 
placed on a remote-controlled roller and 


the two materials are mixed. 


At this point in the development 
project, chemists are frequently faced 
with the problem of having to build 


physical properties into their new p1 


pellant system. The new synthesized 


fuel, for example, may actually b 
liquid; then the chemists must work ¢ 


a way of using it in a solid system by 


such means as encapsulation, gelling 
the like. 

The next step is to determine th 
burning characteristics of the integrat 
propellant. In one test, propellant 
placed in a micro-bomb and _ ignite: 
remotely. A movie camera focu 
through a window in the microbor 
records the propellant’s burning | 
havior. The Esso scientists also ch¢ 


out the propellant in a conventional 


strand burner. From tests such as th 
they learn whether the propellant bu 
or explodes and what effects pres 
changes have on the burning rate. 

If the propellant comes through t! 
stage satisfactorily, it is then evaluat 
in a miniature rocket engine. This t 
tells the Esso scientists whether o1 


| Speed (32,800 FT) 
| Time to 32,000 FT 
| Service Ceiling 


EASILY TRANSPORTED AND 
OPERATED FROM unprepared 


| areas. Recovery is by parachute. 


Designed and built to fly like a 
fighter, the CT-20 offers high per- 


| formance at low operating cost 
| with a minimum of ground con- 
| trol and support equipment. 


PERFORMANCE 

560 MPH 
6 MIN. 

40,000 FT. 


Production is now underway to 
supply the French Army, Navy 


| and Air Force. It has also been 


recommended for use by the US 
7th Army in Germany. 


For complete details write: 


NORD AVIATION 


Rue Beranger 
Chatillon/Seine/Paris, France 
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their new compound merits further 
evaluation in larger motors, 

Micromotors now being used by the 
Special Projects Unit burn approxi- 
mately 15 grams of propellant and are 
fired in a special laboratory. The group 
hopes soon to have motors that will 
take up to a pound of propellant. The 
company is currently negotiating for 
small test stands in which the larger 
engines will be fired. The stands will be 
located on Esso’s property in Linden or, 
possibly, they may be built and op- 
erated on some other company’s prop- 
erty under a subcontract. 

For calibration purposes, Esso will 
fire propellants with known properties 
in the larger engines along with its new 
solid propellant systems. The group’s 
work will end when it proves in actual 
static firings that it has a new propel- 
lant which meets ARPA’s goals. 


Gen. Lee Stresses 
Anti-Satellite Defense 


New York—Need for an active, long- 
range, anti-space-vehicle defense  sys- 
tem, plus an anti-ICBM and anti- 
satellite defense, were stressed here by 
Lt. Gen, Robert M. Lee, vice com- 
mander, Air Defense Command, before 
the American Ordnance Assn. 

Principal reliance of the U.S. during 
the next two or three years, the general 
said, would be on precise operation of 
manned aircraft, with modified tech- 
niques to meet existing improvements 
in defenses. 

Emphasizing the need for a powerful 
nuclear striking force, he stressed: “I 
foresee the threat of general nuclear 
war remaining” and called for “long- 
range aircraft with great endurance . 

a needed addition to our diversified 
aerospace force.” 

Initial capability with military satel- 
lites will be attained early next year, the 
group was told by Lt. Gen. Roscoe C. 
Wilson, USAF deputy chief of staff- 
development. Principal defense system 
in this area, now under development, is 
Midas (Missile Identification Detection 
and Alarm Svstem) which will be integ- 
rated into SAGE. and BMEWS. Satel- 
lites will provide almost instantaneous 
warning of the launch of enemy ballis- 
tic missiles. 

Adaption for Tactical Air Command 
of the White Lance missile (Bullpup) 
developed by the Navy also was noted 
by Wilson, as was the programing of 
additional funds for an advanced fighter, 
bevond the Republic F-105. j 

Navy’s need of additional surface-to- 
air mussiles, which at present “lack 
sufficient range,” was noted by Vice 
Adm. W. R. Smedberg III, comman- 
der, Second Fleet, who early next year 
will become deputy chief of naval oper- 
itions for personnel. 
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Full-scale aerodynamic tests of the Army’s Sergeant ground-to-ground missile have 
been conducted at AEDC in the 16-ft. transonic tunnel which is 40 ft. long. Rear of 
the missile was supported by the strut and the rocket engine was not operated. Wire 
bracing was required to keep the missile from oscillating unduly due to the rear-mounted 


test set-up. Tunnel boundary layer air is removed through holes in the wall. 


One of a series of re-entry shapes under test for the Navy-Lockheed Polaris fleet ballistic 
missile is shown in a Mach 8 wind tunnel at the USAF Armold Engineering Development 
Center. Two halves of the cooling shoe, which is kept around the model until the tunnel 
test conditions are correct, are shown above retracted to the tunnel wall. Proper heat trans- 
fer measurements can be made if the model is not heated as the tunnel comes up to speed. 
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Large scale model of USAF-Martin Titan ICBM is shown as it is prepared for testing in transonic propulsion wind tunnel at AEDC. 


Polaris, Titan Flow Patterns Tested at AEDC 


ce | wt 
Simultaneous testing of missile airframes See 
and propulsion units under altitude con- 
ditions can be accomplished at the 16 ft. 
transonic propulsion wind tunnel at the 
Arnold Air Development Center, Tulla- 
homa, Tenn., operated by ARO, Inc. Photo 
at lower right shows Navy-Lockheed Polaris 
model under test with its four rocket en- 
gines exhausting into the scavenging scoop 
which carries away the exhaust products 
to keep the tunnel air from becoming con- 
taminated. Tunnel during this Polaris test 
is at near sea level pressure while for the 
Titan firing test at right, it is at a lower 
pressure, simulating a higher altitude, and 
the rocket exhaust has begun to balloon 
out filling the mouth of the scoop. Polaris 
model is shown at lower left. It has four 
liquid fuel rockets which can be used in 
place of a solid fuel engine for these tests. 


a, 
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Those sharp-nosed missiles slung close to the 
fuselage beneath the wings of a SAC B-52 
intercontinental bomber are GAM-77 HOUND 
poGcs with a range of several hundred miles 
apiece. Thus equipped, the B-52 can reach out 
to blast enemy resistance points over a huge 
area along the route to its central target. 

In actual combat the inertial guidance sys- 
tems in the missiles would be fed their target 
locations, then the missiles would be released 
to find their way to target at supersonic speed. 


makes a B-52’s shadow 
broader than the 


state of Texas 
4\ 


Locked on target from the time of leaving the 
“mother ship,” the missiles could be neither 
jammed nor decoyed. 

Hound Dogs are now rolling off the produc- 
tion lines into flight test. Alternate missiles are 
being assigned to a crew, half of which consists 
of USAF men. This is part of the Air Force’s 
“Rilue Suit Integration Program.” 

(Che Missile Division of North American Avia- 
tion is the weapon system contractor for the 
( Mh M-77. 


MISSILE DIVISION ae 


NORTH AMERICAN AVIATION, INC. 


Downey, California 





AMC Contracts 


Wright-Patterson AFB, Ohio—Fol- 
lowing is a list of unclassified contracts 
for $25,000 and over as released by the 


Air Materiel Command: 

Taylor & Gaskin, Inc., Detroit, Mich., con- 
version of two each, type NB-2 aircraft 
maintenance docks in accordance with ap- 
proved design to accommodate Boeing KC- 
135 aircraft in lieu of KC-97 aircraft; one 
ea., at Turner AFB, Ga., and one ea., at 
Bergstrom AFB, Tex., (PR’s EM-9-F- 
6152), $85,846. 

Bill Jack Scientific Instrument Co., Salona 
Beach, Calf., 3,344 ea., generators, tacho- 
meter, type GEU-7/A in accordance with 
specification MIL-F-26611(USAF) dated 
Nov. 14, 1958 as modified by exhibit “A”, 
Aerno 61-8732, Aircraft usage: F-101B, 
F-105D and E, F-196A and B, B-58A and 
B, C-130B, KC-135A, T-37A, T-39, HU-1A, 
G-43B and Q-2C, mobile training unit, IFB 
33-600-60-20, (PR’s EA-9-6620-4910; EA-9- 
6620-4911; ES-0-6620-6242, and amendment 
No. 1), $107,008. 

Jack & Heintz, Inc., Cleveland, Ohio, 152 
ea., generators, aircraft, 30v., d.c., 300 amp., 
type GEU-5/A in accordance with specifica- 
tion MIL-G-6162 dated June 23, 1950, and 
amendment number thereto dated Sept. 9, 
1955, AF drawing 58C6226, Aerno 42-2031, 
aircraft usage: spares for HU-1A and in- 
stallations for H-43B, IFB 33-600-60-60 (PR 
EA-0-6115-6076), $90,744. 

Philharmonic Radio & Television Corp., 
New York, N. Y., 500 ea., receiver-trans- 
mitter RT-285A/URC-11, depot spare parts 
and data, and use: personal rescue equip- 
ment, (MIPR_ R-02-990264-SC-01-23 and 
amendments No. 1 and 2), $49,134. 

American Machine & Foundry Co., New 
York, N. Y., development of semiautomatic 
machine for forming foil coils for trans- 
formers and reports, (PR BM-9-MMP-9145), 
$239,075. 

Radiation, Ine., Plant No. 2, Melbourne, 
Fla., additional development of experimental 
models of radio receiver R-/UKA, end 
use: unknown, (PR 65215), $35,763. 

Sperry Phoenix Company Division, 
Sperry-Rand Corp., Phoenix, Ariz., product 
improvement I for DR-198/AJN magnetic 
azimuth detector used on KC-135 aircraft, 
(PR EA-9-05A-4913), $69,875. 

Arine Research Cofp., Washington 6, 
D. C., High altitude bombing component 
techniques and techniques for predicting 
reliability, (PR 85660(EADC)), $100,000. 

The Magnavox Co., Fort Wayne, Ind., re- 
ceiver-transmitter radio RT-463/ARC-34 ; 
control, raido set C-1057B/ARC-33; power 
supply PP-19$0/ARC-34; spare _ parts, 
ground support equipment and data, end 
use: B-52G, KC-135A and F-101B aircraft, 
(PR's ECO-16A-6090; ES-O-16A-L302 and 
amendment No. 1; MIPR R59-5187-149- 
NOas), $1,450,105. 

General Electric Co., Erie, Pa., 27 ea., 
generators, alternating current, aircraft 
engine-driven, 40 kva., 120/208 v, 380/420 
cycle, Aerno 42-0311, contractor’s P/N 
2CM217A7A, for C-133B aircraft, (PR EA- 
9-03C-4811 and admendments No. 1 and 2), 
$33,102. 

Bell Helicopter Corp., Fort Worth, Tex., 
instrumentation of HU-1A helicopter and 
data, for flight loads survey. (MIPR R59- 
902-TCSMC-A and amendment: No. 8), $97,- 
834. 

Lear, Inc., Grand Rapids, Mich., 100 eéa., 
indicators, attitude remote, type MM-4, 
contractor’s P/N 118769-01, Aerno 60-5940, 
spare parts, use: spares for F-8R and F-11F 
aircraft, (MIPR R59-125-NOas and amend- 


Connecticut Telephone and Electric Co., 
Meriden, Conn., 3,427 ea., antenna covers, 
CW-141/ARN-6 in accordance with MIL- 
SPEC-R-25199 and amendment No. 1 dated 
Feb. 24, 1958, AF drawings 53F12800, 53F- 
12799 and 53C12782, end use: unknown, IFB 
33-600-59-176, (PR MD-9-5826-37013), $41,- 
603. 

General Electric Co., West Lynn, Mass., 
120 ea., indicators, rate of flow, fuel totaliz- 
ing, type MA-7, Aerno 61-2463, contractor’s 
P/N 8DJ71GAB-1, aircraft usage: C-130B, 


| AVIATION WEEK, December 14, 1959 





, : f 
Vew Series of Sprague Cylindrical-Style Radio Interference Filters: top row, 1. to r.—4JX14, SIX94, 
4IX115, 20]X15, 50JX20 bottom row—SJX27, 1]X54, 13X113, 1JX117, 21X49, 1]X118, 


New Series of Small, Light 
Radio Interference Filters 


The new cylindrical-style radio 
interference filters recently an- 
nounced by Sprague Electric 
Company are the smallest and 
lightest filters of their type avail- 
able for military and industrial 
electronic and electrical equip- 
ment. Their basic design was 
pioneered by Sprague in order 
to achieve maximum miniaturi- 
zation. 

This new series of standard fil 
ters, believed to be the most com 
plete in the industry, ranges in 
current rating from 5 milliam 
peres to 50 amperes covering the 
majority of applications. 

, The natural shape of the 
rolled capacitor section and of 
the toroidal inductors dictates 
the cylindrical form. All filters 
have threaded-neck mountings 
for use on panels or bulkheads, 
This assures both the proper 
isolation between input and out- 
put terminals as well as a firm 
peripheral mounting with mini- 
mum impedance to ground. 

Listed in Sprague Engineer- 
ing Bulletin 8100 (available 
upon request to the Technical 
Literature Department) are 68 
of the more popular low-pass 
filter designs intended for use 
as three-terminal networks con- 
nected in series with the cir- 
cuits to be filtered. The excel- 


lent interference attenuation 
characteristics reflect the use of 
Thrupass® capacitor sections, 

Since maximum effectiveness 
of filtering involves elimination 
of mutual coupling between in- 
put or noise source and output 
terminals, filters should be 
mounted where the leads being 
filtered pass through a shielded 
chassis or bulkhead. The 
threaded neck mounting is de- 
signed to give a firm metallic 
contact with the mounting sur- 
face over a closed path encir- 
cling the filtered line and to 
eliminate unwanted contact re- 
sistance so that the theoretical 
effectiveness of these units is 
realized in practice. 

Typical insertion loss is de- 
termined by measurements 
made in conformance with Mil- 
itary Standard MIL-STD-220. 
Minimum curves for specific fil- 
ters are available upon request. 

For assistance in solving un- 
usual interference, rating, or 
space problems, contact Inter- 
ference Control Field Service 
Manager, Sprague Electric Co., 
at 12870 Panama Street, Los 
Angeles 66, California; 224 Leo 
Street, Dayton 4, Ohio; or 327 
Marshall Street, North Adams, 
Massachusetts. 








Polaris Test Unit Under Construction 
Structural test fixture for use in the Navy Polaris missile program will look like this artist’s 
conception when work is completed at The Rucker Co., Oakland, Calif., which will pro- 
duce the units for Aerojet-General Corp. Test unit is 35 ft. high and is designed to simu- 
late all stresses encountered during the first 14 sec. of launch. 


(PR's EA-0-6620-6029 and MA-9-05D-1235), 
‘ 


Eclipse-Pioneer Division, Bendix Aviation 
Corp., Teterboro, N. J., three ea., develop- 
ment, fabrication and test of remote standby 
attitude indicating systems, data and re- 
ports, (PR EA-9-ST-4865), $94,828. 

Lear, Inc., Grand Rapids, Mich., three ea., 
development, fabrication and test of remote 
standby attitude indicating systems, data 
and reports, (PR EA-9-ST-4865), $25,000 

Andrea Radio Corp., Long Island City, 
N. Y., 493 ea., dynamotors, DY-76A/AIC-10 
in accordance with MIL-D-9227A(USAF) 
dated Mar. 18, 1954 and amendment No. 1 
thereto, dated Mar. 20, 1956, (PR MD-9- 
16A-35349), $67,314 

Defense Electronics Products Divison, 
Radio Corporation of America, Camden 
N. J., S/N 1270-096-2604 amplifier, electrical 
control sight, for MG-10T fire control sys- 
tem, (PR’s WR-9-FSC-1270-923 and amend 
ments 1, 2 and 3, and WR-9-FSC-1270-922 
and amendments 1 and 2), $73,826. 

Military Products Division, International 
Business Machines Corp., Owego, N. Y., 
components of AN/ASB-9A bombing naviga- 
tion system, used in B-52 aircraft, (PR ES- 
0-11A-6380), $3,750,000 

United States Gauge Division, American 
Machine & Metals, Inc., Sellersville, Pa., 
7,400 ea., indicators, indicated airspeed 
pitot static, 40-400 kt., type MS38046W1. 
FSN 6003-6610-527-8450, Aerno 60-4961 
(airborne aircraft accessories), IF B 33-600 
60-9, (PR MA-9-6610-1111), $227,722 

Military Products Division, International 
Business Machines Corp., New York, addi- 
tional facilities and modifications for re 
search and development of an advanced 
guidance missiles program, (PR BI-9-F- 
9140) $500,000 
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The Mitre Corp., Lexington, Mass., re- 
search and development advisory assistance 
for the Air Defense Systems Integration 
Division, (PR-88145), $3 million. 

General Electric Co., West Lynn, 
facilities for the J-85 engine, (PR 
9185), $701,350 

M. Steinthal & Co., Inc., New York, re- 
search and development of large, heavy 
duty parachutes, (PR 56536), $126,199. 

Melpar, Inc., Falls Church, Va., develop- 
ment of a speech bandwidth compression 
system, (PR EC-9-16A-4727), $550,000. 

Aero Instrument Co., Cleveland, Ohio, 
2,107 ea., tube, pitot, aircraft, type AN 
5812-2, Aerno 60-9630; 3,075 ea., tube, 
pitot, aircraft, type AN5813-1, Aerno 60- 
9660; 5,231 ea., tube, pitot, aircraft, type 
AN5816-2, Aerno 60-9200; 1,047 ea., tube, 
pitot, aireraft, type AN5814-2, Aerno 60- 
9400; 983 ea., tube, pitot, aircraft, type 
AN5813-2, Aerno 60-9661, (PR's-MA-9- 
6610-1109 (complete) and MA-9-6610-1110 
(complete)), $194,233. 

Ampex Corp., Redwood City, Calif., five 
ea., Mapex Model 807-B magnetic tape re- 
corders; 100 ea., magnetic tape. Ampex 
type A-1, (PR C-003036), $54,100. 

Flight Propulsion Division, General Elec- 
tric Co., Cincinnati, Ohio, 28 J-79-GE-5A 
turbojet aircraft engines with afterburners 
for use with the B-58 aircraft, (PR EP-9- 
2840-4890), $3 million. 

Westinghouse Electric Corp., Dayton, 
Ohio, 80 ea., generators, A.C., P/N A50J207- 
2, Aerno 42-0295; 100 ea., ganels, control, 
A.C., type G-1, P/N A40A1735, Aerno 42- 
0731, including data for use in C-130B 
aircraft and SC-130 aircraft, (PR EA-O- 
O8C-6023), $119,629; 80 ea., generators, 
P/N 903J822-2 Aerno 42-0330; 102 ea., 
panels, P/N 905D942-2, Aerno 42-0749; 263 
ea., transformers, P/N A38B8971, Aerno 


42-0831, for F-105D aircraft, (PR EA-O- 
03C-6032), $164,436. 

Cincinnati Milling Machine Co., Cincin- 
nati, Ohio, services, materials and reports 
necessary for the evaluation and develop- 
ment of high temperature machining meth- 
ods for production of aircraft components 
from ultra-high strength materials, (PR 
BM-9-MMP-9148), $143,353. 

Fairchild Engine Division, Fairchild En- 
gine & Airplane Corp., Deer Park, N. Y., 
preparing facilities for shipment, (PR PB- 
9-F-9043), $25,000. 

Andrea Radio Corp., Long Island City, 
N. Y., 700 ea., controls, C-824A; 250 ea., 
relay assemblies, RE-94A; 635 ea., con- 
trols, C-925A and components of AIC-10 
interphone system for unknown aircraft, 
(PR’s MD-9-16A-35320, MD-9-16A-35340 
and MD-9-16A-35341), $140,000. 

Hughes Aircraft Co., Culver City, Calif., 
engineering services and materials to pro- 
vide support for F-106/MA-1 climatic han- 
gar test, (PR EG-9-11B-4991), $60,000. 

Red Bank Division, Bendix Aviation 
Corp., Eatontown, N. J., 800 ea., gener- 
ators, P/N 30B42-1-A, for use on T-33A 
aircraft, (PR SA-9-03C-9303), $552,614. 

Grafiex, Ine., Rochester, N. Y., 345 ea., 
solenoids, 429 ea., adapter assemblies; 
156 ea., general camera lens for replace- 
ment spare parts for KS-6, PH-47E, H 
and J photographic equipment, MIPR’s 
R60-32218-SC-24, (R60-32225-SC-24 and 
R60-32238-SC-24), $26,320. 

American Welding & Manufacturing Co., 
Warren, Ohio, preparing facilities for ship- 
ment, (PR PB-9-F-9043), $42,500. 

The Magnavox Co., Fort Wayne, Ind., 
225 ea., receiver-transmitter, radio, RT- 
263/ARC-34, Aerno 81-8188 ; 225 ea., mount- 
ing, MT-1099/U, Aerno 81-4363; 225 ea., 
control, radio set, C-1057B/ARC-34, Aerno 
81-2333, and use: T-s7A modification, 
(PR MD-9-16A-35332 and amendment No. 
1), $790,107. 

Olin Mathieson 
Alton, Ill, product 


Chemical Corp., East 
improvement program 
for type MXU-4/A cartridge, starter, air- 
craft engine, used on F-105 aircraft, (PR 
EA-9-1375-4997), $178,246. 

General Electric Co., West Lynn, Mass., 
product improvement for type STU-7/A 
combustion starter, used on F-101B air- 
craft, (PR EA-9-03J-4938), $121,415. 

Federal Systems Division, International 
Business Machines Corp., Owego, N. Y., 
components of ASB-9 bombing navigation 
system for B-52 aircraft, (PR’s EG-9-1280- 
4511 and amendment No. 1; WR-9-1280- 
829; WR-9-1280-830; ED-9-1280-4680; WR- 
9-1280-4538 and amendment No. 1 and 2), 
$1,248,595. 

Cessna Aircraft Co., Wichita, Kan., five 
part technical manual reproducible for L- 
18 liaison aircraft in accordance with Army 
procurement descriptions 55-1 and 55-2, 
(MIPR R56-605-TC and amendment No. 
3 and 4), $446,358. 

AiResearch Manufacturing Co. Division, 
The Garrett Corp., Phoenix, Ariz., 309 
ea., transmitters, thrust, single synchro 
style, pressure ratio, type MK-2, Aerno 
61-2484, spare parts, ground support equip- 
ment and data, aircraft usage: F-105D, 
F-105E, F-106A and F-106B, (PR PE-9- 
05D-4239 and amendment No. 1), $150,000. 

Trans World Airlines Inec., Kansas City, 
Mo., services consisting of receipt, inspec- 
tion and storage of logistic supplies, (PR 
EM (0-S-6173), $28,669. 

Hughes Aircraft Co., Culver City, Calif., 
service test of digital adapter units for 
AN/ARC-58 and AN/ARC-65, end use: 
Unknown, (PR BC-9-16A-4780), $66,904. 

Rosemont Engineering Co., Minneapolis, 
Minn., 1,208 ea., pitot tubes, static, electri- 
cally heated, temperature controlled, 28V, 
type TRU-1/A, Aerno 60-9202, airborne 
aircraft accessories, IFB 33-600-60-6 (PR 
MA-9-6610-1112), $237,976. 

Air Logistics Corp., Pasadena, Calif., ve- 

hicle, aircraft propelling, hydraulic, wheel, 
torque unit, type A/SOS8A-1, spare parts 
and related data, (PR EM-O-2420-6100), 
$500,000. 
Lycoming Division, Avco Manufacturing 
Corp., Stratford, Conn., development of the 
T55-L-5 engine through qualification, for: 
HC-1B helicopter-Army, (PR's 57169 
(MIPR R56-675-TC and amendmen No. 4), 
62427 (MIPR R-59-18-TC-RE and amend- 
ment No. 3)), $1,696,800. 
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STRUCTURES AND UNUSUAL” HARDWARE” 
for aircraft, missiles, 
nuclear reactors 
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This 600-ton. press at TAPCO is used to mold large exit cones for solid 


propellant rocket’ nozzles. 
+ 





Special heat-resistant reinforced plastic wound altitude expansion 
cone being cured in autoclave. TAPCO’S autoclave is 14’ long 


— 54" in diameter. 


TaPco’s experience in successfully working, 
forming and welding unusual alloys is illus- 
trated by this high strength case made for 
a solid fuel rocket engine. 


Winding glass fiber filaments over mandrel at 
TaPco.to form the sheli for a reinforced plastic 


rocket chamber. 


| AMS A 
This 30’ diameter by 45’ long alloy steel 
missile nozzle is machined to within .002 of 


meon contour. 





Do these few examples of Tapco facilities and products give you 


the impression that 


TAPCO can design... 
TAPCO «an build... 


TAPCO is equipped in its 400,000-square-foot structures 
manufacturing area to produce, test, and deliver 
many different kinds of components, assemblies 


) 


sub-systems and systems? 


GOOD! We'll welcome your inquiry telling us when to see you 


Titanium all 

folTolsal-ti-t@uslelaallal-te Magelaa 

oh AUT die (-te Me lgelail-tialele MMe lale Mal-te] 

by the TaPcO Group provide high 
strength ie) weight ime hate) TAPCO has 
(Tol¥l} olsil tal Med olgele(¥ia- Meet t-1 Mio) ME Zelalolty 


sizes and configtrations 





This nuclear core structural component demon- 
strates TAPCO’S capability to machine pieces up 
to 12’ in diameter by 10’ in height. 


Basket segments and bottom core plates for nuclear reactors 
are machined and precision dhecked on special equipment 
at Tapco, “6 


a lolid i tiolaMmelale MMA a(-tie] ME OTohisl-Talale ME ol dela -t31-1 ie] c-M tlt Te Mle || 


TAPCO to achieve go¢ [Saa-talehistiemn a-t1elalmae tiles; for many 


DESIGNERS AND MA 
AND COMPONENTS 


tubular members, such as the one-piece piston 


atctoleMelale MiilohsMlamislt MO V1eleM oldelelUla-teMalzeldelt] |falelaitiel ie); 





hardware” from orthodox 


For some customers, TAPCO 
produces new structures and i 
materials by new methods... ‘ 
For others, TApco develops 
new materials, new techniques, Jj ] Capable of containing gases under high 
; } j pressures at low temperatures, this 


new design theories... 
ee Titanium spherical vessel was formed, 
For both groups, TAPCO 


functions as an integral part of tested under the direction of Tapco 


welded, hedt treated, and pressure 


the customer’s organization. This ‘precision made” turbine someon sncinner. 
When would you like us to call ee ere tS Biameter 
wi Wel wme t-e The hal-fe MMelale Ml elgeleltla-ro| 
on you ? from Columbium alloy by Tapco 
for a miniaturized self-con 
toined|solid fueled power plant 
which weighs less than 4 Ibs 


Advanced techniques and the latest equipment 
for submerged and gas-shielded arc welding 
permit easy fabrication of components such as 
this 10-ton nuclear core barrel. 


Ogive-shaped nose cone isan example of 

what can be spun on TAPCO shear spinning 

machines. 
alla. el lol del-Mol Meo M—laMellolul-ti-Takelile| 
22’ long can be heat treated by 
TAPCO in this new Lindberg controlled 


‘atmosphere furnace 


There are openings at TAPCO fo 
qualified engineering personnel. 
Write to Technical Placement Manager. 


TAPCO GROUP 
_ Thompson Ramo Wooldridge Inc. 


CLEVELAND 17, OHIO 


(@ Mita ere) ol-lallale Molaitlehlolare) ol-taehi-toMcolohMaiatlaitle-Muil-Taalela) 


DESIGNERS AND MANUFACTURERS OF SYSTEMS, SUBSYSTEMS isms for Bomarc Mode! II missile shelters at Eglin and 
AND COMPONENTS FOR THE AIRCRAFT, MISSILE, ORDNANCE, NTUhazell 4 County Air aelaa:) Bases Yd od @ ol @ I od elat=ze| folate} 
ELECTRONIC, AND NUCLEAR INDUSTRIES produced by the Tapco Group 





AVIONICS 





Optical Systems Have Space Potential 


By Barty Miller 


New York—Researchers are starting to 
take a closer look at the optical portions 
of the electromagnetic spectrum. Their 
interest is in communication and radar 
systems for extraterrestrial space where 
atmospheric absorption, scattering and 
background noise intensities no longer 
limit the use of optical waves. 

Optical waves occupy that dimly de- 
fined high-frequency portion of the 
spectrum which ranges from somewhere 
in the far infrared, perhaps about 100 
microns, down through the middle and 
near infrared, the visible and into the 
ultraviolet regions (2,000 to 3,000 
angstroms). 


Potential Rewards 

Effective active optical systems may 
not be easy to achieve, however. Signal 
sources and sufficiently sensitive detec- 
tors must be found, and ancillary acqui- 
sition techniques may be reared in 
tracking. But potential iewards of 
optical systems—long range, excellent 
security, good accuracy, possible low 
costs and relative insensitivity to free 
electrons produced by radioactive blasts 
-may justify the optimism of their pro- 
ponents. 

Some exploratory research sponsored 
by the Air Force is already under way. 
A West Coast firm has received a 
Wright Air Development Center con- 
tract for examining a specific optical 
space communication problem. 

In January, Rome Air Development 
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SIMPLICITY of possible optical radar receiver is illustrated. Input signal is amplified by 
optical Maser then focused into camera tube or photo detector. 


Center will award a contract, valued at 
about $100,000, for the study of the 
spectral suitability of optical waves, as 
well as modulation and detection tecl 
niques. Farrand Optical Co., Inc., here 
and Technical Research Group, In 
in Syosset, N. Y., are among the bi 
ders for this contract, which will 
handled jointly by RADC and WADX 
For some of the proponents of act 
cptical systems, the feasibility of th 
systems hinges on work now in prog! 
on previously unavailable coherent opt 
cal oscillators and amplifiers. Bulk 
this work involves government-back 
development of optical Masers 
Columbia University ($30,000 USAI 
Office of Scientific Research av 
for the Air Force) and ‘Vechnical R 





Optimum Properties 


Noise Eqsivalent 


Input Power 
per unit 
Mod. Bandwidth 
in watt-second 
10- 11 
107 13 
10- 16 


Detectors 
Thermal 
Photoconductive 
Human Eye 
Photoemissive with 

Maser post ampli 
Photomultiplier 
with optical filter... .. 


10° '? 
10" '? 


with optical 
heterodyning 
Optical Maser Pre- 
amplifier 
with heterodyning.... 
Photon Counter 
(incoherent ampl.). 
(Microwave) 


107/18 


10~ ' 5 (est.) 
(2x10~ 2?) 





(10°) 


of Optical Receivers 


Optical Bandwidth Modulation Bandwidth 


(in cps.) (In cps.) 
fold 

10'5 

3x10!4 10 

10!5 10° maximum 
10°54 

10'? minimum 


10° maximum 


10° minimum (est.) 


10° 
10° minimum (est.) 


10° 
10° minimum (est.) 


10’ maximum (est.) 
(10°) 


10° maximum (est.) 
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search (near million dollar award from 
AFOSR for Advanced Research Proj- 
ects Agency). 

Many schemes for making an optical 
Maser which follows from Maser ampli 
fier principles are under investigation 
l'vpical of these is one in which a sensi 
tized working medium is contained with 
1 10 cm. cylinder with reflecting plates 
it either end. An electromagnetic wave 
travels through the medium, perpen- 
licular to the reflecting plates, gains 
energy supplied by a concentric cylin- 
drical discharge tube, and is then 
emitted through a partially transparent 
eflecting plate. In all, Technical Re 
earch is said to be working on several 
different optical Maser schemes involv- 
ing gaseous, liquid, and solid media 
lifferent pumping methods and wave- 
guide and cavity configurations. 


Adjustable Filters 


Large power outputs are expected 
from some Maser systems and, it is 
irgued, it may be easier to obtain high 
power at optical than at millimeter 
waves. 

Other non-Maser types of coherent 
generators are in development, includ 
ing a two to five micron infrared genera 
tor at the Arma Division of American 
Bosch Arma Corp. According to Dr 
Berthold Zarwyn, head of research staff, 
this device will have electrically adjust 
ible ferroelectric filters for discriminat- 
ing against background noise. 

Principal advantage of reducing the 
wavelength for line-of-sight communi- 
cations below the microwave range, 
optical wave researchers claim, is the 
increase of transmitter gain for given 
iperture size which in turn permits a 
eduction in required transmitter power 
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Lockheed picks Jal 


system for JetStar 


Diverse requirements of corporate and military flying in an 
economy-sized jet transport are brilliantly met by Lockheed’s 
JetStar, powered by four Pratt & Whitney JT-12 engines. 


For the engine-starting and electric power needs of the 
JetStar, Lockheed selected a starter-generator system by 
J&H. This system is self-contained and automatically per- 
forms all engine-starting functions except ‘‘ignition on” and 
‘fuel on.” It also provides all power-generating control and 
protective functions at the extreme altitude and temperature 
environments of the JetStar. 

Jack & Heintz can meet your electric system needs with 
equal compactness, simplicity, reliability and low weight. 
Starter-generator systems available from J&H include man- 
ual, semiautomatic and completely automatic for the entire 
spectrum of turbojet, turboprop and turboshaft engines. The 
systems are particularly adaptable to the new, smaller jet 
engines rated to 4000-lb. thrust. Write to Jack & Heintz, Inc., 
17635 Broadway, Cleveland 1, Ohio. 


Back & HMeinvrz. inc. 


SYSTEMS FOR AIRCRAFT, MISSILES AND GROUND SUPPORT 
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23035 STARTER-GENERATOR: engine-driven; air- 
blast-cooled; for use as engine-starter and as 28-v d-c 
power source. 


GC18 CONTROL PANEL: for use with 200-400 amp, 
30-v d-c starter-generators; includes fault detection, pro- 
tective and regulating components necessary on single 
or multi-generator systems. 


GC66 CURRENT TRANSFORMERS: for generator and 
feeder fault detection; transformer scheme has proved 
superior to conventional shunt-detection method. 





by the square of the wavelength. This 
power saving is partly offset though by 
an increase in the minimum detectable 
signal which boosts required transmitter 
power inversely with the wavelength. 
Combined, the two factors favor shorter 
wavelengths by the ratio of the longer 
to the shorter, or a factor of 10* or 10° 
in the optical range. 

Other factors which influence opti- 
cal communications include the weight 
and cost of reflectors, accuracy in track- 
ing, attenuation of optical waves and 
relative background noise intensities. 

Because the mechanical tolerances 
in the reflectors of an optical Maser are 
proportional to the wavelength, the 
weight and cost of reflectors of a given 
size rise at the smaller wavelengths. 

Accurate tracking must keep the 
transmitter and receiver pointed at one 
another. Required accuracy is propor- 
tional to the ratio of wavelength to 
aperture diameter, and is more exact- 
ing at optical frequencies because the 
optical system must compensate for the 
poorer sensitivity of detectors by in- 
creased gain. 


Background Noise 


Atmospheric attenuation and_back- 
ground noise intensities traditionally 
have deterred extensive terrestrial use 
of optical communications. One argu- 
inent contends, however, that an opti- 
cal signal from an earth satellite relayed 
to an optically filtered receiver placed 
in a large arid desert area where cloud 
cover is negligible would be as unaf- 
fected as an open space. 

Optical communications are advan- 
tageous in general when: 

e Aperture of the transmitter and _re- 
ceiver are limited in size, as in space 
applications. 

e Secrecy is desired and jamming must 
be prevented (then the narrow beams 
obtained at optical frequencies become 
highly desirable). 

e Freedom from interference by free 
electrons such as those produced in the 
upper atmosphere by Project Argus 
type fission projects is desired. 

For a system comprising a 10 cm. 
optical Maser transmitter, an informa- 
tion rate of 10° bits/second, and a de- 
tector with a noise equivalent input 
power of 10°" watts/cps., and a one 
meter diameter receiver aperture, the 
average power required for Mars-to- 
earth transmission is 100 watts. 

While some engineers may be bank- 
ing on the development of coherent sig- 
nal sources for optical systems, others 
have suggested both communication 
and radar systems using available in- 
coherent sources. Farrand, which has 
been making what is generally regarded 
as short range, high precision optical 
radar for the past 10 years, has devel- 
oped its own spark discharge sources. 
One millimeter diameter source pro- 


AVIATION WEEK, December 14, 1959 





Optimum Properties of Optical Beam 
Generators 





| Angular Power 

| (In watts / 

steradian) 

CW or 

Peak Aver- 
Pulsed age 


Sources 
Input 


Incoherent 
Radiators 
Carbon Arc 
Other Dis- 
charge 
Reflected 
Sunlight 
High Pressure 
Mercury Arc 

Coherent 
Radiators 
Projected 
Optical 
Maser 





(est.) 
5x10'° 
(4x10*) 


5x10'! 


(Microwave) (10") 


noa—not applicable 





Power 


(In watts) 


Bandwidth 
(In cps.) | 


| Frequency Shift 
(In cycles 
second) 





Mod. 
Band- | Tuna- 
width bility 


Total 


Output | Band- Stability 











102 | 10% {10° (est)! 102° |105 (est.) 
(Sx10") | (102) | (5x10) | (10% | (10%) 








vides 40 x 10° candles/cm.’, an inh 
ent brightness greater than that of th 
sun, according to Earle Brown, 
project engineer. The use of this ty 
of source in communications would im 
ply pulse code modulation. 


Carrier Frequency 


In another communication §sch¢ 
proposed by Farrand, continuous whi 
or infrared light source supplies th 
carrier frequency which can be vari 
sinusoidally in intensity at some subfi 
quency. This can then be modulated 
conventional means. 

Elcon Laboratory, Cambridge, M 
has been studying problems involv 
optical communications for the | 
year, according to Dr. Edwin Lan 
berg, the firm’s president. Its inte 
started with a proposal made elsewh 
that optical waves might provide 
venient communications from spac 
hicles re-entering the earth’s at 
phere. Optical waves, it was found 
unaffected by thermally ionized ga 
the shock wave surrounding a re-ent 
ing vehicle. A recently developed m 
meter wave system (AW Novy 
28) is much more advanced and app 
advantageous for this specific probl 
Dr. Langberg pointed out. 

Elcon is continuing its studi 
optical communication ideas and 
ponents under two subcontracts 
which Dr. Langberg declined to 
orate. 

At this juncture, relative costs of 


chi I 


crowave and optical systems appear to 
be a moot point. One line of reason- 
ing points out that a photomultiplier 
with a gain of one million would be 
cheaper and more compact than a mi- 
crowave amplifier. On the other hand 
an optical transmitter with high-inten- 
sity flash source suitable for pulse mod- 
ulation could effectively use only 25% 
of the radiated power, an efficiency 
lower than that of a magnetron. Yet an- 
other line of reasoning contends that 
the weight and complexity of a micro- 
wave system is such that for space appli- 
itions an optical system is. cheaper. 


Reduced Wavelength 


Some optical frequency proponents 
irgue that it is useful to reduce wave- 
length as long as the transmitter gain 
increases faster than the receiver sensi- 
tivity decays. A limiting wavelength 
would then be approximately the short- 

t wavelength at which it is possible to 
ealize a gain proportional to the area di- 
vided by the wavelength squared. Gain 
of incoherent sources such as arcs which 
is limited by the ratio of the aperture of 
the source diameter rather than by the 
ratio of aperture to wavelength is or- 
ders of magnitude less than that of 
potential coherent sources, this argu- 
ment follows. 

In Farrand’s pulsar transit times of 
submicrosecond high intensity, light 
pulses are measured for detection and 
ranging. The returned signals are de- 
tected in a photomultiplier tube and 
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Above are three stages in development, showing Stavid advances in high density 
packaging. Result: less cost/volume/weight. 

Unit A, a portion of a guidance system developed in 1955, was redesigned by 
Stavid in 1958 to adapt it to mechanized assembly techniques. Although no 
attempt was made at miniaturization, Stavid achieved a 70% volume reduction 
and a 60% weight reduction—and added a regulated power supply. (Unit B). 
Unit C is the package, miniaturized through the use of solid state components. 


As a result of years of experience in designing for semi-automatic and mechanized 
assembly, Stavid has developed an important capability . . . that of reducing 
volume, weight and production costs... and at the same time providing greater 
reliability, producibility and maintainability in all types of electronic equipment, 
including the most sophisticated systems. 


OTHER STAVID PROJECTS INCLUDE: 
Video Distribution System * Precision Pulse Measuring Set * Go No-Go Test Systems 





f. T. POLITICA, Special Projecte 
Engineer, has specialized in the 
development and evaluation of 
electronic equipment, utilizing 
mechanized assembly techniques, 
He is presently engaged in a pro- 
gram of miniaturization involving 
complex missile systems. 


STAVID Engineering, Ine. esse, sew sersey 





Outstanding engineers and scientists are invited to inquire into opportunities 


on Stavid’s advanced systems engineering teams 
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Solar Power Converts Salt Water to Fresh 


Big Bertha, largest solar power converter ever constructed, employs 7,800 silicon cells to 
generate power for converting salt water into fresh water at new Hoffman Semiconductor 
center at El] Monte, Calif. Ten individual panels of cells can be connected in a variety of 
combinations to give an output of 0.5 to 5 amp. at 60 to 6 v. An automatic tracking 
device keeps the solar cells pointed toward the sun. 


associated circuitry similar to that of 
pulse radar. Claimed accuracy is high 
compared with radar, equipment is 
lighter in weight, requires less power, 
and will work ground to ground where 
radar may be limited by back scatter. 
Security is its most important single 
asset and great improvement is ex- 
pected outside the earth’s atmosphere. 
Where corner reflectors can be used, as 
in friendly identification, ranges can 
be increas:d by an order of magnitude. 

Extremely narrow beamwidths of 
proposed optical Masers, on the order 
of 10° radians will assure accurate 
tracking of targets, especially the iso- 
lation and tracking of a single target 
within a cluster of targets. An optical 
radar with the 10° radian beamwidth 
might resolve two targets separated by 
100 ft. at a distance of 2,000 mi. Sys- 
tem gain should be larger for a given 
aperture size than that of a longer wave- 
length system. 
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The optical Maser radar system, f 
which its proponents have coined th 
term LIDAR (light detection and rang 
ing) would consist essentially of a t1 
mitter composed of the Maser its 
and some suitable modulator an 
receiver with a Maser preamplifier 
lens for focusing the returned light, 

a photodetector. 
Primary advantage of this syst 


its proponents say, would be its high 


angular tracking accuracy although 
search for targets would take a relativ 
long time with the small angular bea 
width. Supplementary target acquis 
tion equipment therefore may be neces 
sary. 

Thus, in tracking an ICBM 
head and other objects from a satellite 
the target could be acquired by passiv 
infrared detection during its power 
flight and subsequently tracked 
LIDAR. 

Possible use of the optical Maser 


] 


radiation weapon or “death ray” has 
been suggested but the power densities 
expected from first generation devices 
will probably be insufficient to obtain 
adequate range for a weapon. 


Temeco to Construct 
Radiation Laboratory 


Dallas, Tex.—New 20,000-sq.-ft. radi- 
ation systems laboratory, which will 
house some $750,000 worth of equip- 
ment when completed early next year, 
will be built by Temco Aircraft Corp. 
to augment present facilities now in- 
adequate because of increasing elec- 
tronics workloads. 

Structure will include a 20-ft. x 20- 
ft. x 40-ft. anechoic chamber designed 
to duplicate radiation-free conditions 
found in the atmosphere. The labo- 
ratory will be under the direction of 
Dr. Chwan-Chang Lee. Electronics and 
missiles work currently comprises ap- 
proximately one-third of Temco’s $100 
million orders backlog. 


a> FILTER CENTER + 


Contract valued at more than $200,- 
000 covering machining of components 
for a classified electronic counter- 
measures system has been awarded 
lemco Aircraft Corp. by Sperry Gyro- 
scope Co., Great Neck, L. I, N. Y. 
Work comprises tool fabrication and 
precision machining -of 10 different 
aluminum forgings used in the system. 








Microwave communication system 
production and _ installation contract 
totaling over $2 ‘million has been 
warded Collins Radio Co. by USAF. 
Installation, for Fairchild AFB, near 
Spokane, Wash., will provide com- 
munication on 7,125-8,400 mc. be- 
tween ICBM control activities and 
launch sites. 


> Signed on the Dotted Line—Maijor 
contract awards recently announced by 
ivionics manufacturers include the 
following: 

e Communications Division of Hughes 
\ircraft Co. has been awarded a $300,- 
000 contract by Boeing Airplane Co. 
for study of launch control system 
communication methods for the Min- 
uteman intercontinental ballistic mis- 
sile. 


e Philco Corp.’s Government and In- 
dustrial Division has been awarded a 
$6,627,092 follow-on contract for fur- 
nishing and installing equipment for 
the “Quick-Fix” phase of Aircom, 
USAF’s global communications _ net- 
work (AW Feb. 23, p. 33). 
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CONTINUED LEADERSHIP IN SECONDARY POWER EQUIPMENT 









General 
generating 


A AY ee Se Se ee General Electric has been selected to 

supply the advanced-design secondary 

electrical power generating system for 

the North American B-70 Valkyrie, 

CONVAIR F-106 the Air Force’s new MACH 3 multi- 

ee purpose bomber.* Designed for super- 
sonic high-altitude operation with 
inherent long-range flight endurance 
and large load-carrying capability, the 
B-70 can be adapted to offense, de- 
fense, reconnaissance, or special airlift 
missions. 


CLASSIFIED NORTH AMERICAN B-70 


ee ee a 


McDONNELL F4H 


- doe 


60,000 FT. 


McDONNELL F-101 


_—; 


The new, specially designed G-E 

# system consists of an Inductor-Lundell 

| generator, controlled-rectifier regula- 

tor, and protective panel. The revolu- 

tionary generator, newly applied to 

50,000 FT. aircraft systems, will provide extreme 

system reliability by eliminating nor- 

mally required brushes, slip rings, 

commutators, rotating windings, and 
rotating rectifiers. 





CONVAIR 880 ; 
\ * “i Development of this system for 
eS 1r 2 at ; 
: . MACH 3 aircraft offers a challenge 


: never before encountered in manned 
40,000 FT. aircraft. New lubricating and insu- 
lating methods and new sturdy, com- 
MARTIN P6M pact construction are needed to 
si “i 


stand flight stresses three times the 
speed of sound at altitudes previously 
unreached by operational aircraft. 


Some equipment will be required to 
withstand temperatures of 600 F, vibra- 
tion input of 15 g’s (as much as 60 


30,000 FT. g’s locally), and shock of 20 g’s. Ex- 
LOCKHEED ELECTRA treme reliability is, of course, a must. 

i fe In developing this equipment, Gen- 
EE eral Electric is using experience and 

knowledge derived from the material 
pa DOUGLAS C-133 . ; and component development phase of 
— 2 a a separate Air Force High-temperature 

- tae) (HOTELEC) Program under  sub- 
20,000 FT. contract from North American Avia- 
N : . tion. G.E.’s completely equipped 

: = research and manufacturing facilities 


a, 


are ideally suited to develop and pro- 
duce advanced systems like HOTELEC 
and the B-70. And, G-E leadership 
in secondary power equipment extends 
through 40 years and more than 50 
different aircraft. 


ee - 


BOEING STRATOCRUISER 


© 


10,000 FT. 


idstrand Aviation is manager of the B-70 
jary power system for North American 


Aircraft pictured represent only a few 
of those for which G.E. has developed 
secondary power-generating systems. 


Electric’s new concept in aircraft 


systems Is awarded B-70 contract 


Design Concept 
Design innovations in the new G-E 


generating systems will provide out- 
standing results in these areas: 


e Reliability—Key to the increased 
reliability of the G-E system, is the 
revolutionary Inductor-Lundell gen- 
erator. Field windings and rectifiers 
will be located in the stator instead of 
the rotor as in conventional machines. 
Lower component temperatures result 
from shortening heat-transfer paths 
between windings and coolant. 


In addition, all available control 
components—relays, transistors, mag- 
netic amplifiers, controlled rectifiers, 
capacitors, and resistors—were fully 
evaluated as to performance and reli- 
ability. Then exhaustive research— 
speeded by computers—was conducted 
on individual circuits of each system 
to determine the combination of com- 
ponents which would provide maxi- 
mum reliability and minimum weight 
for each particular application. 


e Electrical configuration—It is 
planned that the B-70 system will con- 
sist of four 60-kva generators in paral- 
lel for main and emergency power. 
Through careful system designing, 
there will be a precise integration of 
generators with necessary control. 
regulating, and protective components. 


Light weight— Unnecessary weight 
will be eliminated by (1) combining 
Inductor and Lundell generator prin- 
ciples, (2) utilizing the generator 
frame as flux path, (3) use of more 
efficient magnetic material in the 
frame, and (4) integrating bearing and 
cooling and lubricating systems with 


the Air Vehicle Sundstrand Drive. 


Weight also will be saved in another 
way. In analyzing the complete B-70 
system, North American electrical en- 
gineers felt that the long feeder runs 
from generator to load offered an ex- 
cellent opportunity to evaluate a 
variety of generator voltages, feeder 
sizes, and transformer designs to de- 


termine the eptimum combination. 
Coordination with General Electric 
indicated the practicability of such a 
design breakthrough. As a result, it 
was decided that power will be gen- 
erated and transmitted at 240/416 
volts and stepped down to 115/200 
volts at the load by novel transformers 
designed specifically for this applica- 
tion. A net weight saving to the air- 
craft of hundreds of pounds was thus 
accomplished together with improve- 
ment in electrical transmission and 
cooling efficiencies. 


Future Application 


General Electric research on_ this 
system holds bright promise for future 
applications. Further development will 
make similar systems available in 
many future ratings and sizes for 
other types of aircraft. For more de- 
tails, contact your General Electric 
\viation and Defense Equipment Sales 
Office or write Section 796-1, General 
Electric Company, Schenectady 5, N. Y. 


Progress !s Our Most Important Prodvet 


GENERAL @@ ELECTRIC 





GENERATOR FIELD 
RECTIFIERS 
PERMANENT 


MAGNET 
GENERATOR 


EXCITER 
FIELD 


3 


EXCITER 


XN 


excit-| REGULATOR 


GENERATOR 
FIELD 


EXCITER FIELD 





GENERATOR 





2 


J 








ATION 
POWER 























CONTROLLED 
RECTIFIER 
VOLTAGE 
REGULATOR 


CONTROL AND 
PROTECTIVE 
PANEL 


if 




















Fie Seer pemenr — 








This elementary schematic diagram shows the ar- 
rangement of generator and control components. 


». 
al LINE 
CONTACTOR 


EXCITER 


GENERATOR FIELD 


Cross-sectional view of the Inductor-Lundell config- 
uration of the secondary power system generator. 
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Ra aay 


This is Arizona timber land where some im- 
portant new helicopter fire fighting techniques were 
perfected during the long, parched summer of 1959. 


Example: Clearing helispots at any altitude for 
close up supply work. 


The previous practice—necessary because other 
light utility helicopters didn’t have the power to hover 
at the density a/ltitudes—called for helitack crews to 
jump into the brush from a helicopter in flight...a 
stiff order even for the tough Zuni Indian firefighters! 


This summer a new 305 hp Hiller 12E, operated un- 
der forest service direction by James M. Meade Heli- 
copter Service, Watsonville, Calif., easily hovered 
steady as a platform while the firefighters eased 
themselves down to hack out the helispots. The tac 
tic became far less hazardous. 


The Hiller 12E’s incomparable performance is open- 


ing up new techniques in many forest operations... 
increased tanker capacity, greater work speed for 
fire fighting and faster per acre seeding and spray- 
ing are but a few. 


The Hiller 12E is the most powerful helicopter in its 
er actually matches 
the power of al/ but the largest bulldozer, Put this 
rugged, dependable helicopter in the sure hands of 
a Hiller Charter Os ( you have a truly econ- 
omical service. 
He invests jn the best airframe available so you 
can have the convenience and economy of charter- 
ing by the flight or by the contract. It's worth look- 
ing into. You'll know right away whether the 12E 
will make substantia/ savings in your operation. 
Write today for free literature, “New Workhorse for 
Forest, Farm and Ranch," Commercial Division 


HILLER 


=—- AIRCRAFT 
CORPORATION 


PALO ALTO, C LIiFORNIA 





BUSINESS FLYING 


SHERIFF'S heliport is located in 100-acre county administrative center. Communications center is located at the foot of the hill behind 
the hangar. County Fire Department, which uses one of the helicopters, is within five minutes of the heliport. 


Sheriffs Use Bell 47s for Patrol Work 


Los Angeles—Versatile utility helicop- 
ter dominates many-sided operations of 
Los Angeles County Sheriff's Depart- 
ment Aero Detail—a nine-man tactical 
air force for an approximately 4,530- 
sq. mi. area and a community of almost 
six million people. 

Multi-skilled pilot-deputy sheriffs of 
Aero Detail acknowledge the special 
capabilities of more glamorous helicop- 
ters now on the market but would ob- 
ject to a one-for-one exchange of their 
three Bell 47G and 47G-2 utility ma- 
chines. Their bias is based on opera- 
tional advantages of the light helicopter, 
but cost alone makes such an exchange 
impossible, competition for tax dollars 
being what it is. Total capitalization of - 
Aero Detail including three helicopters, | DOGS used in search and rescue operations by Los Angeles County Sheriff's Department 
two light fixed wing aircraft, two trucks, are loaded in their kennels on Aero Detail’s helicopter. 
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ate. 
lf your career needs 
care and feeding... 


DOUGLAS AIRCRAFT COMPANY 
MISSILES AND SPACE SYSTEMS 


has immediate openings 
in the following fields— 


Electrical and Electronics: 


Control System Analysis & Design 
Antenna & Radome Design 

Radar System Analysis and Design 
Instrumentation 

Equipment Installation 

Test Procedures 

Logic Design 

Power System Design 


Mechanical Engineering — 
Analysis and Design of the following: 


Servo Units 

Hydraulic Power Systems 

Air Conditioning Systems 
Missile Launcher Systems 
Propuision Units and Systems 
Auxiliary Power Supplies 


Aeronautical Engineering: 
Aerodynamic Design 
Advanced Aerodynamic Study 
Aerodynamic Heating 
Structural Analysis 
Strength Testing 
Dynamic Analysis of Flutter 

and Vibration 
Aeroelasticity 
Design of Complex Structure 
Trajectory Analysis 
Space Mechanics 
Welding 
Metallurgy 


Physics and Mathematics: 
Experimental Thermodynamics 
General Advanced Analysis in 

all fields 
Computer Application Analysis 
Computer Programming and 
Analysis 
Mathematical Analysis 

For full information 

write to: 

Mr. C. C. LaVene 

Box 620-M 

Douglas Aircraft Company, Inc. 


Santa Monica, Calif. 
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a car, trailer, machine shop and miscel- 
laneous equipment is less than $160,- 
000. Annual operating cost including 
salaries and maintenance is a little more 
than $75,000. The detail buys old mili- 
tary Bell helicopters and cannibalizes 
them for spare parts. 

Because of the variety of missions 
thrust upon a law enforcement agency 
and rugged terrain of the county, the 
utility helicopter has largely displaced 
fixed wing aircraft. In the last half of 
1958 and the first half of 1959, Aero 
Detail’s three helicopters flew almost 
seven times as many hours as its two 
fixed wing aircraft. For most missions, 
a deputy sheriff must be on the scene 
in person, and only the helicopter 
makes this possible while offering quick 
access to undeveloped areas. The great- 
est usefulness of fixed wing aircraft is 
found in search and patrol work, but 
even for this mission the helicopter is 
now more frequently used. It lowers 
the danger potential of mountain 
searches in restricted visibility. 


Types of Missions 


Aero Detail missions include: 
e Enforcement of California Aeronau- 
tics Commission Act which parallels 
Civil Air Regulations. 
e Forest and brush fire suppression. 
e Re-seeding of burned-over watershed 
to prevent erosion damage and silt-clog- 
ging of dams. 
e Search and rescue of missing aircraft, 
boats and persons. 
e Protection of airports and privately 
owned aircraft against theft and dam- 
age. 


e Patrol and atmospheric measurement 
for Los Angeles Air Pollution Control 
District. 

e Transportation of county technicians 
and officials. 

© Photographic survey. 

e Capture of escaped prisoners and 
other criminals. 

@ Delivery and posting of court orders 
in otherwise inaccessible areas. 


Outside Cooperation 


With its limited resources, the de- 
tail’s job would probably be impossible 
without close cooperation by outside 
groups in private industry, other eche- 
lons of government and other county 
executive departments. Its central heli- 
port is located within a 10-min. drive 
of the Hall of Justice in downtown Los 
Angeles at a 100-acre county adminis- 
trative complex which includes the Fire 
Department, Communications Depart- 
ment, Sheriff's Academy, Pistol Range 
and Civil Defense Headquarters. One 
of the three helicopters is permanently 
assigned to the Fire Department, 
though manned and maintained by 
Aero Detail. When a fire report comes 
in, the pilot-deputy on duty at the heli- 
port is alerted by telephone. A helicop- 
ter is standing on the ramp with the 
rotor turning and the door open within 
the five minutes it takes the fire chief 
to make preparations and drive to the 
heliport. 

Communications Department oper- 
ates several microwave relay stations to 
maintain contact with Fire Department 
and Sheriff's units throughout the 
county. Failure of a relay station is 


LANDING spot for Sheriff's Aero Detail Bell 47G was hacked out of brushy hillside by 
crewman who jumped from hovering copter and cleared the area with hand tools. 
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The care and feeding ofa & missile system 


It takes more than pressing a butt to send a giant rocket on its way. 
Actually, almost as many man-hours go into the design and construction 
of the support equipment as into the missile itself. A leading factor in the 
reliability of Douglas missile systen the company’s practice of including 
all the necessary ground handling units, plus detailed procedures for system 
utilization and crew training. Th nplete job allows Douglas missiles like 
THOR, Nike HERCULES, Nike AJA» 1 others to move quickly from test 
to operational status and perform wit itstanding dependability. Douglas 
is seeking qualified engineers a entists for the design of missiles, 
space systems and their support juipment. Some immediate openings 
are described on the facing page. Please read it carefully. 


Alfred J. Carah, Chief Design Engineer, discusses the ground installation 
requirements for a series of THOR-boosted space DO UG LAS 
probes with Donald W. Douglas, Jr., President of 


MISSILE AND SPACE SYSTEMS @ MILITARY AIRCRAFT Ml DC-8 JETLINERS ll CARGO TRAN BAI MB @ GROUND SUPPORT EQUIPMENT 





Rohr invites inquiries from men who can contribute to our 
leadership in the aerospace industry. 


WORLD’S LARGEST PRODUCER 
OF COMPONENTS FOR FLIGHT 


AIRCRAFT CORPORATION 


CHULA VISTA AND RIVERSIDE, CALIFORNIA 


ROR 


advances the state of 


MANUFACTURING 


art through 


RESEARCH 


To preserve its role as the world’s 
largest producer of components 

for flight, Rohr gives high priority 
to its manufacturing activities. This 


involves anticipation of future 
customer needs, evaluation of those 
needs in light of Rohr’s capabilities, 
and implementation of new tech- 
niques and methods when required. 


Manufacturing research is typified 
by explosive forming, illustrated 
here. Rohr began work on this 
technique in 1949 and more than 
15,000 sound suppressor tubes have 
been produced using this method. 
Final forming of the Rohr-fabricated 
production units is by the Olin 
Mathieson Chemical Company 
under a sub-contract. Such research 
means better products at lower 
cost to Rohr’s customers. 





likely to mean loss of radio contact with 
units in parts of the county blocked off 
by mountains. In winter, relay stations 
are often snowed in since most of them 
are located on mountain peaks. Aero 
Detail provides fast transportation for 
Communications Department techni- 
cians to get relay stations back into 
service quickly. 

Since 1947 Aero Detail has headed 
a permanent Aircraft Emergency Co- 
ordinating Committee which was origi- 
nally set up to cope with off-shore ditch- 
ing of commercial aircraft taking off 
from Los Angeles International Airport. 
Since then, the scope of the agreement 
has broadened to include any emer- 
gency landing or crash. Other members 
are Coast Guard Rescue Coordination 
Center, Long Beach, Calif., Los An- 
geles Air Route Traffic Control Center 
and other FAA branches, USAF, all air 
carriers operating in the Los Angeles 
area, and all local aircraft manufac- 
turers. 


Search Teams 


If an Air Route Traffic Control Cen- 
ter communications search fails to find 
an overdue aircraft at an airport or in 
flight, committee members are notified 
by telephone and Aero Detail in turn 
notifies California Highway Patrol, city 
police, county patrol cars and fire sta- 
tions in the mountains. Air carriers 
and ARTCC alert aircraft in flight. 
Aircraft manufacturers maintain highly 
efficient search and rescue teams and 
a tightly knit emergency communica- 
tions system in support of their flight 
test operations. Each-of these groups 
has found lost aircraft or conducted 
successful rescues. 

To fight forest fires and re-seed 
burned over land, state, county and 
U.S. forest services have mutual aid 
districts within which they help each 
other on these tasks. It is quite com- 
mon to fifd aircraft, ground equipment, 
and personnel of all three working on 
the same fire or re-seeding job. Com- 
pliance with mutual aid agreements is 
generous rather than strict and no one 
ascertains the district boundary before 
starting the job. 

Volunteer reserve for Aero Detail is 
the 100-member Sheriff's Aero Squad- 
ron whose members serve without pay 
and lend their aircraft on county busi- 
ness without any charge for fuel and 
oil. Fourteen helicopters and a varying 
number of fixed wing aircraft are avail- 
able through squadron members. Sev- 
eral aircraft company test pilots are 
members of the Aero Squadron. Fast 
multi-engine aircraft of squadron mem- 
bers are sometimes used to bring back 
important prisoners from other states. 

Perhaps the biggest part of the de- 
tail’s time is spent in enforcement of 
the State Aeronautics Law which paral- 


lels many parts of Civil Air Regula- 
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Lockheed ELECTRA’S 
temperature...to 1°C. 


Accuracy 0.1% 
| Meets MIL-E-5272C 


High accuracy, and easiest needle 
pointer plus digital in-line counter 
readout, are the principal service fea- 
tures of the BH183 AUTOTEMP® jet 
engine temperature indicator. 

AUTOTEMP® is designed and pro- 
duced by the makers of the JETCAL 
Analyzer®, the only jet engine tester 
used throughout the world. 


The AUTOTEMP is a completely new 
instrument...a continuous null bal- 
ance 144-inch slidewire potentiometer 
combined with a linearizing analog- 
to-digital converter. Its accuracy is 
the simple attribute or phenomenon 
of its novel and basic slidewire 
potentiometer! 

Self-contained...silicon-transis- 
torized, miniaturized, hermetically 
sealed, servo-driven...the AUTo- 
TEMP’s 3”-diameter case includes a 
Zener reference, power supply, ampli- 
fier, servo motor, cold junction com- 
pensation .and the 144-inch slidewire 
and punched tape to linearize thermo- 
couple e.m.f. for exact, counter-type 
digital readout. The needle pointer 
indicates in 50°C increments over the 
0 to 1200°C full range of the unit. 


Full information is contained in our Bulletin BH183 available for the asking! 


Sales-Engineering Offices: 


ATLANTA, GA., COMPTON, CAL., DAYTON, OH!IO., VALLEY STREAM, L.1.,N.¥., WICHITA, KAN., 
TORONTO, ONT. (George Kelk Lid.) MITCHAM, SURREY, ENGLAND (Bryans Aeroquipment Lid.) 








Sixty-four fully equipped paratroopers can 
jump from the C-130 Hercules’ two aft side 
doors in 32 seconds. Heavy equipment 
drops can be made with pin-point accuracy 
from the huge 9-foot by 10-foot rear door. 


20 tons of critical military cargo can be 
loaded or unloaded in 40 seconds, using 
Lockheed’s Lightning Loader system. This 
time-saving feature of the giant C-130 
assures maximum airlift in minimum time. 

















The increasing 
importance of 


AIRLIFT 


Even in peacetime, airlift plays a vital role in supporting our missile bases, air- 
borne combat forces, and strategic and tactical operations throughout the world. 
In wartime, the airlift burden would increase a hundredfold. America’s airlift 
Capacity must keep pace with other top-priority projects so that it can provide 
the support needed to keep them in operational readiness. 









Three years of world-wide service with the U. S. Air Force have demonstrated 
conclusively that the Lockheed C-130 prop-jet HERCULES transport will provide 
the most Jet Age airlift per dollar. 


LOCKHEED 


GEORGIA DIVISION 





‘Nord 1100 Turboprop Enters Flight Tests 


Flight tests of the Nord 1100 turboprop executive plane are under way following successful ynitial flight at Bordeaux. Plane is powered by a 
Turbomeca Astazou turboprop engine developing 330 eshp. Engine was adapted by Nor Turbomeca and Ratier Figeac. 
% 


tions. Aero Detail Capt. Sewell F. 
Griggers says more violations of general 
flying rules are reported to the Sheriff's 
department than to any other aviation 
agency in Los Angeles. This is because 
private citizens and local officials who 
report the majority of such violations 
as low flying are more accustomed to 
dealing with local law enforcement 
agencies than with federal agencies. 
More often than not, investigation re- 
veals that no violation has really been 
committed. Aero Detail has carried out 


an educational program to teach we? 
placed observers what constitutes a vi.) 
lation. The beaches are a favorite scey i 
of operations for low flying violato: + 
so conferences with lifeguards hay; 
been particularly rewarding. 
Conferences have also been held wit), 
airport operators to inform them of th 
detail’s existence and set their coopera 
tion in reporting violations committed 
near airports. This has been so effective 
that operators plagued with minor viola- 
tions sometimes ask the detail to park 


Atlas Helicopter Accepts First Vertol 44 


Atlas Helicopter Service, Inc., of Omaha, Neb., has taken delivery of its first 15-19 passen- 
ger Vertol 44 helicopter and B. T. Brown, Atlas vice president and general manager said 
others will be purchased as requirements indicate. Newly-formed company will use the 
Vertol on pipeline jobs, oil exploration, survey work and charters. 
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one of its airplanes in a conspicious 
place on their flight lines. This.daas 
been found to induce conformity with 
the rules. 

An annual problem for the Sheriff's 
Aero Detail is the New Year’s Day Rose 
Bowl football game and parade which 
inevitably attracts a crowd of airborne 
tubberneckers. Rules published in ad- 
vance require aircraft to stay above 1,600 
ft. and Aero Detail aircraft try to lead 
them into a left-hand circle. However, 
there is always a percentage which goes 
the wrong way. A collision over the 
crowded stadium and streets would be 
a major catastrophe. The detail must 
cope with a strange assortment of air- 
craft over the game. They have had 
multi-engined airliners, towed gliders, 
light planes and towed advertising 
banners in the same airspace at the same 
time. Military jets occasionally pass 
through. Visibility is usually limited, 
for this is the smog capital of the 
world. Every year the detail prosecutes 
15 or 20 low flyers. The mere presence 
of detail aircraft bearing the six-pointed 
gold star of the Sheriff's Department 
undoubtedly reduces the hazard more 
than the annual crop of violation re- 
ports. The value of this talisman as a 
stimulus of orderly behavior has been 
proven by patrol cars on Los Angeles 
freeways. 

Sightseers are also a frequent problem 
over forest fires where they interfere 
with the already hazardous operation of 
tankers and spotter planes. As in the 
Rose Bowl patrol, the detail’s Cessna 
182 and Stinson L-5 are often used to 
ward off intruders. A complete file of 
county-based aircraft and known vio- 
lators is kept in the detail’s office. Low 
flyers are punctual in their habits and 


AVIATION WEEK, December 14, 1959 





can often be caught by stationing a 
sheriff's airplane over the area at the 
same hour a week later. 

Aero Detail has developed consid- 
erable skill in bush flying because of the 
wild and mountainous character of a 
large part of the county. County Fire 
Department has learned to provide high 
caliber ground support for this type of 
work. Sheriff's Department has trained 
25 deputies from which to draw helitac 
crews who are the county’s airborne 
troops. In addition to his conventional 
police duties, a helitac man can jump 
from the skid of a helicopter hovering 
8 to 10 ft. above the ground and hack 
out a crude landing spot on a mountain- 
side with a brush hook and a Pulaski, 
the ubiquitous half-mattock and_half- 
axe developed for fire fighting. Aero De- 
tail owns two trucks which provide 
ground support for the helicopters dur- 
ing prolonged operation from an ad- 
vanced base accessible by road. Each 
truck carries a 135-gal. tank of heli- 
copter fuel and a transfer pump. Aero 
Detail’s mechanic and a supply of minor 
spare parts for running maintenance 
can also be brought to the scene in the 
trucks. 


Attachable Equipment 


(hey may also bring along such 
necessary attachable equipment as 
Stokes litters, powerful loudspeakers, 
water drop bags to extinguish spot fires, 
powered portable water pumps and 
bomb shackle-carried hose trays with 
which a helicopter can lay fire hose up 
a mountainside in a fraction of the time 
it could be done any other way. Tele- 
phone poles are sometimes carried into 
inaccessible places on the bomb shackle 
and dropped to linemen restringing 
county-owned private lines after a fire. 


Che same talents and techniques a1 
as useful in search and rescue work as 
in fire suppression. With the helicopte: 
it is now possible to find and investigate 
a mountain crash site within a few 
hours. Formerly, when fixed-wing search 
aircraft were used and rescue parties had 
to pack into the site, the investigation 
could take a week. 

A typical operation occurred recenth 
when three fishermen were lost within 
a few miles of residential neighborhoods 
in mountains so rugged that the horse 
of a member of the search posse slid 
over a cliff and was killed and a pack 
mule fell down a hill, smashing radio 
gear it was carrying. An Aero Detail 
helicopter finally found the lost men in 
the bottom of a deep narrow ravine 
Gusty canyon winds prevented an im 
mediate rescue. Food drops were mad 
while waiting for winds to subside. A 
helispot was later hacked out of tl 
brush and the rescuees were taken out 
from there to a road camp used as 
base during the search. The posse men 
ber who lost his horse had to be resci 
by helicopter, too. 

Bloodhounds are often airlifted int 
the mountains for such searches in 
pair of special carrying kennels mount 
on the helicopter skids. Happily, dey 
ties do not have to cope with airsi 
dogs. The bloodhounds like to fly 
strain at their leashes to board the 
copter. 


Forest Fires 


After a forest fire Aero Detail 
flood control district experts up to t 
burn to estimate run-off. To prev 
erosion, burned over land is re-sec 
from the air with special grasses select 
for the speed with which they sinl 
deep extensive root network. Timing 


4] 


Cessna Plant Addition Nears Completion 


New addition to Cessna Aircraft Co.’s Industrial Products Division plant at Hutchinson 
Kan., (foreground) is nearing completion. Experimental Laboratory, engineering building 
(right center) is scheduled for completion in January. Cost is about $2 million. 
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BASIC 

BUILDING 
BLOCKS 

FROM KEARFOTT 


TIME INDEX 
DIGITALIZER 


This visual analog-to-digi- 
tal converter (VADAC) 
displays time values in 
hours, minutes and seconds 
and simultaneously trans- 
mits this information as a 
coded electrical signal by 
means of coded drum as- 
semblies and. pick-off 
brushes. Driving pulse ad- 
vancing drums and interro- 
gating pulses for digital 
readout are provided from 
external, user-supplied 
source. 


TYPICAL 
CHARACTERISTICS 
Range: 

00 00 00 to 23 59 59 hrs. 
Input Pulse Frequency: 1/sec. 
Input Pulse Form: Square 
No. of Visual Output Counter 

Wheels: 5 
Numeral Color: White on Black 
Code: Binary decimal 
Step Time: 

30 msec.max. 15 msec.min. 
Operating Position: Any plane 
Brush Load: 50 ma. 40 VDC 
Operating Temperature Range: 

—54°C +77°C 
Humidity Resistance: 

per MIL-E-5272A, Proc. 1 


e Vibration Resistance: 
per MIL-E-5272A, Proc. 1 


@ Shock Resistance: 
per MIL-E-5400, para. 3.2.20.2.1 


Weight: 1.75 Ibs. 
@ Operating Life: 1000 hrs. 


Write for complete data. 





A 
GENERAL 
PRECISION 
COMPANY 


Kearfou 








# 
KEARFOTT COMPANY, INC., LITTLE FALLS, WN. J. 
A subsidiary of General Precision Equipment Corporation 
es and Engineering Offices: 1500 Main Ave., Clifton, N. J 
Vidwest Office; 23 W. Calendor Ave., La Grange, | 
Central Office: 6211 Denton Drive, Dallas, Texos 
Coast Office: 253 N. Vinedo Avenue, Posadena, Calif 
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HYDRAULIC 
RESEARCH 


for 


Control flows to 1 gpm; Operating temperatures to 450°F; Pressures to 4000 psi; Hysteresis 3% max; 
Threshold .5% max;... this is the new Hydraulic Research Model 25 Servo Valve. | Never before have 
such performance characteristics been built into such a small unit—with insured dependability. The Model 
25 is a miniature of Hydraulic Research’s proven Model 26 Flow control Transducer, 

and utilizes the same unique spool position feedback, powerful dry torque motor, 

central filtration and stainless steel construction. Selection of sealing material 

LOCATING PIN 


permits choice of use in hydraulic, fuel or mono-propellent systems. Modifications 


may be made for specific requirements. Write for complete specifications. 


HYDRAULIC RESEARCH 


and Manufacturing Company 
Subsidiary of Bell Aircraft Corp. 
2835 N. Naomi Street, Burbank, California 


REPRESENTATIVES: Toronto, Ontario, Aircraft Appliances & Equipment Limited, 585 Dixon Road, Post Office Box 177 @ Grand Prairie, Texas, E.S. Betts, Post Office 
Box 1107 @ Seattle, Washington, C & H Supply Co., Administration Building, King County Airport @ Wichita, Kansas, C & H Supply Co., 1725 East 2nd Street 
© Creve Coeur, Missouri, R.F. Carison, #1 Spoede Acres @ Norrkoping, Sweden, A.B. Hydraulmekano, Butangsgatan 36-38 @ Hamden, Connecticut, Northeast Sales 
Engineering Co., 3013. Dixwell e Long Island, New York, Russell Associates, Inc., 165 Orinoco Drive, Brightwaters @ Orlando, Florida, Southern Dynamics, Post Office Box 5793 





Hiller 12E Operates in Alaskan Mountains 


Operating in rugged mountain conditions, this Hiller 12E helicopter, civil version of 
the military H-23D Raven (AW Oct. 19, p. 98), was used by a two-man prospecting team 


one of whom operates a portable drill above. 


The helicopter moved 34,500 Ib. of equip 


ment four miles to the location of a new exploration mine shaft in mountains of southern 
Alaska, delivering the cargo in a single day using 8 hr. 25 min. flying time; delivery site 


was 4,100 ft. high. 


Ihe helicopter, powered by Lycoming VO-540-B1A engine, was 


operated by Livingston Air Service, Corvallis, Ore., under contract to Moneta Porcupine 
Mines, Ltd. During the entire contract operation, the Hiller 12E flew more than 250 hr. 


Company said downtime totaled three days for routine maintenance. 


Service ceiling, at 


maximum gross weight, is 14,000 ft.; cost is $59,950. 


the re-seeding operation can be critical. 
If it is done too early in the year, the 
seeds will not germinate because of the 
long dry summers. Late in the year 
when rain potential is up, it is customary 
to re-seed immediately after the fire is 
out to get the root net down into the 
ground before erosion begins. 


Arson Patrol 


When an arsonist is known to be 
working in an area and a description 
of his car is available, Aero Detail will 
sometimes patrol the area by helicopter 
in the hope of catching him or at least 
frightening him away before any damage 
is done. 

For emergency ambulance duty, every 
Aero Detail helicopter carries a kit to 
aid the pilot in finding one of the emer- 
gency hospitals under contract to the 
county. Each kit includes a map show- 
ing hospital locations. Best nearby land- 
ing area for each hospital has been pre- 
selected and a description and photo- 
graph of the site are part of the hospital 
selection kit. At some hospitals, Sheriff's 
Department radio cars must block off a 
section of boulevard to make a suitable 
landing site but new hospitals are being 
designed with good rooftop or lawn 
helispots. 
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Aero Detail now consists of six pilots, 
five of whom are deputy sheriffs; on 
mechanic, one ordnance officer with 
responsibility for all county-owned wea 
pons who doubles as an assistant m¢ 
chanic, and one secretary. The detail 
does all its own maintenance except 
I'wo of the deput 


engine overhauls. 
as well 


sheriffs are rated mechanics 
pilots. 

The caliber of preventive mainte 
nance is indicated by the fact that Aer 
Detail has never had to cancel a missio 
because of a mechanical problem 


Overhaul Cycle 


Equipment is maintained according 
to manufacturers’ handbooks. ‘Th 
major overhaul cycle on the Bell ait 
frames is 1,200 hr. When 600 hr 
flying time has accumulated since maj 
overhaul, a visual inspection is mad 
which includes opening of the transmi 
sion and replacement of all obvious! 
worn parts. The detail will Magnafl 
all steel parts and Zyglo all alloy pai 
at the 1,200 hr. overhaul. Engine o\ 
haul evcle is 750 hr. and the work 
done under contract to a local sho; 
Spare parts inventory is kept small 
the county heliport is only 30 min. fron 
the Bell Western Division at Burbank 





BASIC 

BUILDING 
BLOCKS 

FROM KEARFOTT 


INTEGRATING 
MOTOR 
GENERATOR 


This high performance unit 
is the smallest of its type 
available today. Accurate 
in the Kearfott tradition, 
this motor generator is 
thermistor compensated 
and characterized by an 
output of .5V/1000 RPM, 
linearity of .06% from 
0-3600 RPM and output 
variation of temperature 
(—15°C to +75°C) of +.4% 
from the value at 25°C, 


TYPICAL 
CHARACTERISTICS 


MOTOR SECTION phase 1 Phase 2 


Voltage (volts) 26 40 

Frequency (cps) 400 400 
*Current (amp) 119 077 
*Power Input (watts) 2.3 2.3 


GENERATOR SECTION 
Excitation: 26 V., 400 cps, .067 amps., 
1.4 watts. 

Volts @ 1000 RPM S 
Phase Shift @ 3600 RPM 0° 
In Phase Axis Error (mv) 1.5 
Quadrature Axis Error (mv) 3 
Linearity @ 3600 MPH (%) 06 
*Values measured at stall 


MECHANICAL CHARACTERISTICS 


Weight (0z.) 3.9 
No Load Speed (RPM) 5500 
Stall Torque (0z.) 0.22 


Write for complete data, 
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COMANCHE 250 equipped with Edo 289-2700 amphibious floats. Ultimate performance could approximate that of the Comanche 180. 


Comanche Tested As Seaplane, Amphibian 


New York—Edo Corp., which has 
installed its standard Model 289-2700 
amphibious floats on its own Piper 
Comanche 250, is optimistic over the 
airplane's potential as either a seaplane 
or an amphibian. Piper is expected to 
offer the airplane in one of these cate- 
gories. 

Comanche 250, powered by the 250- 
hp. Lycoming O-540 six-cylinder en- 
gine, normally cruises at 181 mph 
Performance and speed with floats 
which now approximates 150 mph.—is 
expected eventually to be on a par with 
that of Piper's Comanche 150 (AW 
Nov. 2, p. 108). 

Installation of floats by 
made for two purposes: to permit study 
of the aerodynamic drag reduction of 
Edo float installations and to permit 
evaluation of the Comanche as a pro- 
spective seaplane and/or amphibian 
Choice of the airplane for the former 
was due to its relatively high perform 
ance as a land plane suitable for float 
installation, AVIATION WEEK was told 

Floats currently installed were origi- 
nally developed for and licensed on the 
Cessna 180. This model float was elec 


Edo was 
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trically actuated and is currently re- 
placed by Edo’s Model 439-2700 am- 
phibious float which is fydraulicalls 
actuated. Hydraulic powe; stems from 
an engine-driven pump or , hand pump 
at the option of the purch,)ser. 


Four-Month Program 


During a four-month program of drag 
cleanup, the cruise speed performance 
of the Comanche amphibian was in- 
creased approximately 2() mph. Edo 
believes this can be further improved 
and is continuing in this program. Al- 
terations to standard float installations 
are being made in a manner suitable 
for similar application to Cessna 180 
installations so that the cruise and top- 
speed performance of the 180 would 
be proportionately benefited. 

Standard Comanche propeller (77-in 
diameter) has been replaced by an 88 
in. diameter Hartzell identical to that 
used in Cessna 180 seaplanes except 
that, in the case of the Comanche, it is 
full-feathering. This feature, accom- 
plished by Hartzell, was to permit using 
the power-off glide technique developed 
by Dr. August Raspet of Mississippi 


State University (AW Nov. 30, p. 62 
for evaluating drag reduction. The 88- 
in. diameter propeller has enabled the 
Comanche to develop similar takeoff 
performance to the Cessna 180 sea- 
plane. it does not affect cruise or top 
speed. Cost of the Comanche 250, with 
floats, would be in the neighborhood of 
$30,000. By comparison, the standard 
land-plane version costs $19,800 and 
Piper’s super custom land-plane version 
costs $22,800. 

Edo’s experimental amphibian—a 
smart-looking configuration that pro 
moted considerable interest—was dis- 
played at the recent Piper distributors’ 
meeting at Williamsport, Pa. Display 
was a preliminary to the polling of the 
distributors about their level of opti- 
mism over the airplane’s sales potential. 
Opinion-polling is not yet complete. 

Pending decision to certify the Co- 
manche in this configuration, it is not 
yet certain whether the aircraft would 
be simultaneously licensed as an amphi- 
bian and seaplane or just as a seaplane. 
Amphibious float capability means the 
additional increase of approximately 
180 Ib. of gross weight. 
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bie: 


PRODUCTS 


Plastic Compressor Housing Tested for Jet Engine 


Pressure-molded plastic compressor housing successfully completed a 150 hr. test on a 


Westinghouse J34-WE-36 turbojet engine. 


Tests were conducted by the Gas Turbine 


Division of Westinghouse under Navy Bureau of Aeronautics contract. The material, a 
polyester resin reinforced with glass cloth, is said to be lighter, lower cost, more corrosion 


resistant and easier to manufacture than metal housings. 


The material is stronger than 


aluminum or magnesium at temperatures above 450F. 


Flight Instrument Calibrator 


Flight instrument calibration system 
permits flight line calibration of alti- 
meter, Machmeter and airspeed indi- 
cator in approximately 25 min. The 
test equipment permits one man to 
make a complete check of an aircraft’s 


pressure instrument system and _pres- 
sure sensitive emergency equipment in 
approximately 7 hr. A static port test 
adapter connects the calibrator to exist- 
ing pressure system instruments. 

Burton Instruments, 2520 Colorado 
Ave., Santa Monica, Calif. 
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Fire Extinguisher Valve 


Fire extinguisher selector valve co1 
trols Freon fire extinguisher fluid 
commercial jet aircraft. 

Model MV-170A 
electrically controlled from the cock 
Weight of the zero leakage valve i 
than | Ib., port size § in., norma 
closed, operating pressure 750 psig 
operating temperature —65 to 160] 

Marotta Valve Corp., P. O. Box 
330-10, Boonton, N. J. 


selector valve 


Metallic Hydraulic Hose 


Flexible, multi-ply corrugated met 
hydraulic hose withstands temperatu 
from —450 to +1,200F and is design 
to withstand cyclic hvdraulic sh 
loadings at 4.500 psi 

The flexible hose, called RF-69, 


sists of an outer and inner layer 


BASIC 

BUILDING 
BLOCKS 

FROM KEARFOTT 


PRECISE 
ANGLE 
INDICATOR 


Consisting of an angle po- 
sition indicator, motor and 
servo amplifier, this small, 
versatile, rack panel mount- 
ed unit provides angular 
position indications for 
laboratory, production and 
field use. Input signals pro- 
portional to unknown ang- 
ular position of synchro de- 
vice being measured are re- 
solved as an error voltage, 
which is amplified and used 
to drive an internal servo 
loop to null. Counter mech- 
anism then provides direct 
visual readout of angular 
position. 


TYPICAL 

CHARACTERISTICS 

Input Signal: S,, S., and S, of 
external synchro transmitter. 

Repeatability: Within 0.6 minute 
in either a clockwise or coun- 
terclockwise direction for any 
angular position. 

Readability: 0.5 minute through 
full range from zero to 360° 
Rotation is continuous. 

Accuracy: + 6 minutes in the 
standard unit. Other accuracies 
available on request. 

Sensitivity: 0.5 minutes maximum. 

Slewing Speed: Phase sensitive, 
180° in 7 seconds. 

Input Voltages: 115 volts, single 
phase, 400 cycles, 23 VA max. 

Size: Standard Rack Mounting— 
13%” x 942” x 8%” 


Write for complete data. 
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altitude-moisture resistant 


AMPHENOL MinniE connectors are the first true 
miniature “E” types—the only miniatures able to 
pass the new, exacting altitude-moisture immersion 
test. In this test mated, wired connectc«rs are 
immersed in salt water and altitude cycled to 
80,000 ft. for one minute, 65,000 ft. for one-half 
hour and then returned to ground pressure for 
another half-hour. MinmtE insulation resistance 
after this test is a minimum 1000 megohms. 

In aircraft, in missiles and in exacting ground and 
sea applications AMPHENOL MINNIE connectors 
will provide outstanding service. Any company 
working with environmentally-resistant 
connectors is invited to write for complete 
MinniE information. 


Unitized end grommet, 
stainless steel bayonet 
slots and pins, hooded 
socket contacts are other 
Minni E features. 


CONNECTOR DIVISION 


Amphenol-Borg Electronics Corporation CHICAGO 50, ILLINOIS 











stainless steel with a center ply of high 
damping copper alloy. The hose is en- 
cased in a stainless steel braid wrap. 
Sizes from + in. to 14 in. have been 
experimentally produced and sizes up to 
2 in. diameter are planned. The hose 
takes standard end fittings which may 
be attached mechanically oy by weld- 
ing, brazing or soldering. 


Flexonics Corp., Maywood, III. 


Miniature Nut 


Miniature all-metal, self-locking nut 
is designed for fastener applications in 
electronic systems of missiles and air- 


craft. 


Dimensions of the Kaylock H14-02 
nut are: height: .095 in.; base diameter: 
.172 in; wrench hex size: 3/32 in.; 
weight: .02 pounds per hundred. 

Kaynar Mfg. Co., Box 2001, Ter- 
minal Annex, Los Angeles 54, Calif. 


Liquid Hydrogen Valve 

Stainless steel in-line safety relief 
valve, designed for cryogenic fluids, now 
is in operation at liquid hydrogen pro- 
duction facilities. 

The valve operates in pressure ranges 
from 10 to 10,000 psi. It is described 
as “bubble tight” prior to opening and 
upon reseat, and successfully opens and 
closes without freezing. 

Specialty Engineering Co., 264 W. 
Fairview, San Gabriel, Calif. 





BASIC 

BUILDING 
BLOCKS 
Ua i 


FLOATED RATE 


INTEGRATING 
GYROS 


Specifically designed for 
missile applications, these 
Kearfott miniature gyros 
operate efficiently at 
unlimited altitudes. Their 
outstanding accuracy and 
performance make them su- 
perior to any comparably- 
sized units on the market. 
Hermetically sealed within 
a thermal jacket, these gy- 
ros are ruggedly designed 
and completely adaptable 
to production methods. Per- 
formance characteristics 
that are even more precise 
can be provided within the 
same dimensions. 

TYPICAL CHARACTERISTICS 


Mass Unbalance: 
Along Input Axis: 1.0°/ hr 
maximum untrimmed 
Standard Deviation (short term): 
Azimuth Position: 0.05°/hr 
Vertical Position: 0.03°/hr 
Drift Rate Due to Anisoelasticity 
Steady Acceleration: 
015°/hr./g?_ maximum 
Vibratory Acceleration: 
.008°/hr./g? maximum 
Damping: 
Ratio of input angle to 
output angle is 0.2 
Characteristic Time: 
.0035 seconds or less 
Weight: 0.7 Ibs. 
Warm-Up Time: 
10 minutes from —60°F 
Life: 1000 hours minimum 


Write for complete data. 


Time Index Digitalizer 


Precise Angle Indicator 


BASIC 

BUILDING 
BLOCKS 

FROM KEARFOTT 


20 SECOND 
SYNCHRO 


This synchro, just one of a 
broad line offered by 
Kearfott, provides the 
extreme accuracy required 
in today’s data trans- 
mission systems. Kearfott 
synchro resolvers enable 
system designers to achieve 
unusual accuracy without 
the need for 2-speed servos 
and elaborate electronics. 
By proper impedance, 
matches up to 64 resolver 
control transformers can 
also operate from one 
resolver transmitter. 


TYPICAL 
CHARACTERISTICS SIZE 25 
Control 
Transmitter Transformer 


25161-001 25151-003 


Type Resolver 
Part Number 


Excit. Volts 
(Max.) 115 90 


Frequency (cps) 400 400 
Primary imped 400 /80° 8500 /80° 
Secondary imped 260/80° 14000 80° 
Transform. Ratio 7826 1.278 
Max. Error fr. E.Z. 20 seconds 20 seconds 
Primary Rotor Stator 


Write for complete data. 
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Engineers: Kearfott offers challenging opportunities in 
advanced component and system development. 


Size 8 Integrat 
Motor Generat¢ 


BASIC 

BUILDING 
BLOCKS 

FROM KEARFOTT 


MINIATURE 
VERTICAL 
GYRO 


Provides accurate vertical 
reference in the form of 
two 400 eps synchro signals 
proportional to sine of gim- 
bals’ displacement about 
pitch and rollaxes. Gravity- 
sensitive vertical refer- 
nee device provides elec- 
trical signals directly to 
torque motors which main- 
tain gyro spin axis perpen- 
dicular to earth’s surface. 
Hermetically sealed and im- 
pervious to sand, dust, sun, 
rain, salt, spray, humidity 
or fungus as specified in 
MIL-E-5272A., 


TYPICAL 
CHARACTERISTICS 


Free Drift Rate: 
Within 0.5° in one minute time, 


Shock: 
The gyro operates satisfactorily 
without damage after 60g shock 
of .015 seconds duration. 


Hermetically Sealed: 
These instruments are hermetically 
sealed and are not affected by 
sand, dust, sunshine, rain, 
humidity or fungus conditions. 

Operating Temperature Range: 
Gyros operate in ambient tem- 
peratures below —20°C to 
+100°C. A maximum of 3 min- 
utes of operation at 400°F will 
not damage these gyros nor 
impair their accuracy. 

Weight: 
5.5 Ibs. approximately. 


Write for complete data. 
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SILICONE NEWS from Dow Corning 





Many Parameters, One Elastomer 


{| meets varied specs 
gs in Convair F-106 


When you're calling out materials on a plane or missile, isn’t it a help to 
have one material that can meet a variety of rubber needs? A material 
that’s been proven in all flight regimes? Engineers at Convair San Diego, 
Div. of General Dynamics Corporation found it so. The material is 
Silastic, the Dow Corning silicone rubber, and they specify it for many 


applications aboard the Mach 2- a 
Among other seals of Silastic aboard the 


F-106 are these hollow extrusions on the 
A few of the uses are illustrated air-conditioning compartment door. They 
here. At left you see molded withstand severe temperatures, maintain a 
parts . . . plug connectors used firm air-seal after extended lengths of time 
for checking out instrumentation. under compression. 

Located in the aft missile bay, 

they are subject to high flash 

temperatures during rocket fir- 

ings. The reliability of Silastic 

in this part is reported excellent, 

with no failure even in the 

presence of chemicals or exhaust 

gases. (Wire bundle clamps are 

also of Silastic. ) 


plus F-106 all-weather interceptor. 


A completely different application of Silastic is shown at right top: one of | Silastic stays rubbery from —130 to over 
many connectors in the air bleed system. All connectors are covered with 500 F; resists aging, weathering, oxidation. 
a flexible bellows of glass-reinforced Silastic. The duct beneath carries air Your rubber parts supplier will engineer a 
at 800 F, and though there is insulation between stec| duct and cover, the part made of Silastic to add reliability to 
Silastic must still tolerate high temperatures while retaining its rubberiness your design. For name of nearest fabri- 
and sealing ability. cator or more data, write Dept. 0924. 





If you consider all the 
properties of a silicone rubber, you'll first in 
specify Silastic. silicones 


Dow Corning CORPORATION 
MIDLAND. MICHIGAN 


ATLANTA BOSTON CHICAGO CLEVELAND DALLAS LOS ANGELES NEW YORK WASHINGTON, OD. Cc. 





AERONAUTICAL ENGINEERING 





Airlines Refine Jet Transport Operations 


By Russell Hawkes , 


San Francisco—Air carriers must re- 
sist the temptation to raise the gross 
load of transport aircraft when turbofan 
engines become available and _ use 
greater thrust for quieter takeoffs, 
James T. Pyle, deputy administrator of 
Federal Aviation Agency, told airline 
operators at the National Turbine-Pow- 
ered Air Transportation Meeting of the 
Institute of the Aeronautical Sciences. 

Pyle said noise suppressor research 
has not been as productive as originally 
hoped for. Research must continue 
and be broadened and means must be 
sought to quiet compressor whine as 
well as exhaust noises. 

Pyle said increase in maximum length 
of federally-sponsored runways from 
8,400 ft. to 10,500 ft. made in prepara- 
tion for the current generation of jet 
transports was the final extension. He 
said no federal aid will ever be given to 
communities for construction of run- 
ways longer than this. Pyle called the 
final limitation a necessity because of 
the rapid increase in airport real estate 
and runway construction costs which 
must eventually be passed on to the 
passenger. This extra burden is con- 
trary to the best interests of the indus- 
trv and the nation, he said. 


Cargo Aircraft Loans 

Pyle said FAA is preparing to recom- 
mend legislation under which the gov- 
crnment would guarantee loans for the 
purchase of “efficient cargo aircraft.” 
FAA is also trying to divert increasing 
quantities of military traffic to certifi- 
cated air carriers which are aggressively 
modernizing their cargo fleets. “We be- 
lieve these incentives will stimulate in- 
dustry to greatly expand its cargo cap- 
ability,” he said. 

Pyle noted the competitive threat of 
the Soviet Union’s Aeroflot, largest air 
carrier in the world. While Aeroflot’s 
present fleet contains about 90% piston 
aircraft and about 10% jet aircraft, its 
goal is to achieve a 95% turbine-pow- 
ered operation within five vears. The 
technical effort will be linked to a pow- 
erful sales drive for more domestic serv- 
ice and international service. Pyle said, 
“Necessity for a sound return will not 
hamper the Communist drive. The So- 
viet civil air campaign will be one of 
prestige, propaganda and_ never-mind- 
the-cost. The order of the day will be 
undersell.”” To compete, American in- 
dustry must not only improve the prod- 
uct, but must find a better sales ap- 
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MAJOR COMPONENTS of General Electric CJ-805-23 aft-fan turbojet engine are shown 
by Neil Burgess (center), manager of General Electric’s Commercial Engine Operation, to 
Walter Berchtold (right), Swissair president, Ermst Schmidheiny (left), Swissair chairman. 


proach, better financing arrangeme! 


and better customer service, he said 
Describing the vital importance 
ground support to jet airline operatic 
W. C. Mentzer, United Air Lines 
president-engineering, said United 


invested $6 million in ground equ 


ment for its fleet of 40 Douglas D¢ 


This amounts to $150,000 per airpla 


1 


but once thus equipped a line can ha 


dle many more additional jet air 
without much further investment 


ground equipment thereby bringing | 


cost per aircraft down. United’s gr 
equipment -list for its DC-8 fleet 
cludes 25 tractors at $30,000 each 
turbo-compressor starters at $2( 
each, and seven “peach-pickers” 
servicing the tall vertical fin at $17 
each. 

A total of some 80 types of gi 
equipment had to be purchased 


Baggage Handling 


Improved baggage handling is on 
the important contributions to 

along with the jet airliners. United 
$100,000 per aircraft into its bags 
preloading scheme. ‘This figure 

not include the cost of the preloa 
baggage baskets and the carrying 

ons. It was necessary to buy 800 
kets at $500 each and 
$250 each. Mentzer said it will 


“5 
$0 wagon 


ight or nine years to amortize these 
xpenditures but competitive appeal 
ind other intangibles make the invest- 
ment well worth the price. It has prv- 
uced a startling improvement in bag- 
gage service. 

Mentzer cited a need for more and 
better checkout and_ trouble-shooting 
quipment. He said missile and mili- 
tary aircraft technology should provide 
n ample basis for the development of 
uch equipment. 


DC-8 Performance 


Mentzer said DC-8 performance 
roblems are far less severe than once 
reported. In line with frequent Doug- 
las practice, the DC-8 was designed 
irger than optimum for existing en 
gines, fully anticipating that it would 
be re-engined to realize its full growth 
otential. Lifetime of the airframe is ex- 
pected to be such that it will be able to 
ipitalize on engine developments for 
many years. 

W. E. Rhoades, United manager of 
flight engineering, made a brief com- 
varison of United and Trans World 
\irlines operations between San Fran- 
isco and New York. He said that at 
the outset of DC-S8 service, United flew 
yptimum altitudes and required 12 min. 
more to make the eastbound flight than 
WA's Boeing 707. United is now 
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“to place together.’ Hallamore has placed together outstanding 


Paararntasvett talents and facilities to provide complex ground support systems for major 
aircraft, missile, and: space projects. Current contracts include special factory test con- 
soles for the Discoverer; pop-up range instrumentation for the Polaris; static firing 
instrumentation oven a oloae Mle-teba) cevelelem levee) mito lem-tetel factory automatic test equipment 
for the Sergeant; automatic chegkout for Atlas sub-systems; range safety “‘sky-screen”’ 
TV for AFMT C; drone-borne TV display and checkout system for U.S. Army Signal 
Corps. The Hallamore “Synistangi’” capability is available to handle your ground support 
requipamnents. Write Hallamore ct tanids Company, 714 N. Brookhurst St., Anaheim, 


California. TWX: AH5279...a division of The Siegler Corporation. Je 
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flying constant altitudes and has cut the 
difference to seven minutes. Rhoades 
said United has been carrying a 17,500 
lb. fuel reserve, while TWA has been 
carrying a 13,000 Ib. reserve. 

Capt. J. B. LeClaire of TWA flight 
operations research and development 
challenged Rhoades’ statistics. While 
having no comparable figures, LeClaire 
said statistics for westbound flights 
would show a bigger advantage for 
TWA than the eastbound figures se- 
lected by Rhoades. He said United is 
operating at a higher and less economic 
power level than [WA 707s. TWA will 
widen its advantage over the DC-8 
after the first engine overhaul, he said. 
At that time, TWA will install the 
same later model Pratt & Whitney JT3 
used in the DC-8. LeClaire criticized 
Rhoades for violating a confidence. He 
said Rhoades’ figures were based on in- 
formation privately exchanged by the 
two airlines. 


Necessary Conservatism 

LeClaire said TWA is finding the 
707 an easy airplane to fly but a slight 
problem in dispatching because of the 
conservatism necessary in operating a 
new high-performance airplane. Until 
recently, few ‘TWA pilots had logged 
100° hr. in type. Therefore, they have 
been required to use instrument mini- 
mums of 300 ft. and } mi. compared 
with the 400 ft. and one mile allowed 
to pilots with over 100 hr. in type. This 
has meant more cancellations and de- 
lays than would ordinarily occur. 

During the current first winter 
of jet operation, TWA will continue to 
fly conservatively when runway condi- 
tions are marginal. Inevitably, this will 
affect schedule performance. ‘TWA like 
other carriers has arbitrarily padded 
operating margins for the sake of safety. 
This will close some fields to airline 
operation which are legally open. For 
slush on the runway up to 3 in. thick 
permissible gross weight will be cut by 
5%. No takeoff will be permitted with 
slush over 4 in, thick. Runways cited 
by LeClaire where runway length and 
other factors are apt to cause problems 
are Kansas City Municipal, ILS run- 
way at St. Louis and Runway 10, back 
course at Pittsburgh. 

Terminal area traffic control prob- 
lems which ‘TWA anticipated have not 
vet materialized. It was thought prob- 
able that some system would be needed 
to control orderly departure from the 
ramp to avoid lengthy holds at the run- 
way before takeoff. High altitude hold- 
ing pattern and approach clearances 
from the high pattern through a rapid 
descent penetration to the outer marker 
were also thought necessary. However, 
approach procedures have followed 
about the same routings and low alti- 
tude holding patterns that are used with 
piston aircraft, though descents from 
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cruising altitude are more rapid. Depart 
ures from the ramp are also done con 
ventionally but New York departures 
present a problem. 

LeClaire said “We carry 50% mor 
fuel for taxi and ground hold at Idle 
wild than at other airports. We still 
think some better system must be 
devised to handle this problem. Ou: 
average ground time at Idlewild is about 
15 min. but we have experienced d« 
lays of 30 to 40 min.” LeClaire com 
mended traffic control personnel in the 
Chicago area for their extensive use of 
radar vectoring to expedite approacl 
and departure of jet flights. 

LeClaire said, “One problem which 





meerns us en route is the lack of 
positive separation from military air- 
raft on the radar-controlled jet airways. 
Our understanding is that the present 
ystem depends on transponder opera- 
tion in the military aircraft, yet this 
peration is not required to be con-: 
firmed by the controller in the area in- 
volved. Thus a military pilot could take 
ff, check his transponder operation 
with his home base and subsequently 
lose it without his knowledge and pro- 
eed across a jet airway VFR without 
benefit of radar following. A number 
f pilot reports of aircraft in their vi- 
inity unknown to the radar controller 
ubstantiates this concern.” 


CESSNA CH-IC 
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STABILITY PROBLEM—SOLVED BY CESSNA! 


Problem: How to achieve, in a helicopter, dependable stability at low upkeep cost. 
Solution: The all-mechanical stabilization systems of Cessna’s new multipurpose 
CH-IC. Eliminating the complexities and uncertainties inherent in traditional electronic 
stabilization systems, the CH-IC delivers stability with economy-of-maintenance and 
dependability never before known in copter flight. 


Mechanical stability is just one of the rea 
the 4-place CH-IC is an uncommonly pract 
aircraft—and one more of the ways 


Problem-Solving" Research is ever 
enhancing America's future in the air 


Military 
Division 


ESSNA 
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Modified BB-152 
Nears First Flight 


Mk. 2 modification of the Baade 
BB-152, East German  four-turbojet 
transport (AW Mar. 23, p. 58) will 
make its first flight soon, operated by 
a four-man East German Deutsche 
Lufthansa crew. 

Performance data for the three ver- 
sions of the Mk. 2 passenger plane, all 
powered by four 6,950-lb. thrust Pirna 
014 engines with 12-stage axial com- 
pressors, includes: 

e 48-passenger—empty weight 62,060 

lb., fuel, 27,230 Ib., payload 13,230 Ib., 

takeoff weight 102,530 lb., maximum 

landing weight 89,300 lb., and range 
1,552 mi. 

e 57-passenger—empty weight 62,370 

lb., fuel, 21,870 Ib., payload 13,865 Ib., 

takeoff weight, 98,100 Ib., maximum 

landing weight, 89,300 Ib., and range 
1,242 mi. 

e 72-passenger—empty weight, 62,660 

lb., fuel, 22,380 Ib., payload, 17,480 

lb., takeoff weight, 102,530 Ib., max- 

imum landing weight, 89,300 Ib., and 

range, 1,242 mi. 

° bad Takeoff run at 102,530 Ib. is 3,231 

small an ine pitc gears | ft.; takeoff distance over a 35 ft. -ob- 

stacle is +,314 ft.; landing distance from 

°° ° a 49 ft. altitude at 77,170 Ib. landing 

for precision equipment weight is 4,590 ft., and landing run 

| from touchdown is 2,263 ft. 

: : An East German official says that 

No matter how fine your gear requirements — Perkins can solve weer | one of the BL1S7 APs cela en 
problems. Perkins unique custom-gear engineering service, available to | = ¢hat it can take off and land from run- 
your engineering staff prior to the blueprint stage, will... eliminate ways less than 1,000 meters (3,280 ft.) 
production headaches . . . cut excessive costs. This service — recognized long. 
by leaders in the radar, electronic and missile fields, and backed by 52 


years of custom gear experience — assures the precision quality needed to A4Ds to Incorporate 
guarantee trouble-free operation. Don’t gamble with gear performance E s 
... Perkins skilled personnel, Rocket Ejection Seat 


together with modern up-to- : YOURS ON REQUEST China Lake, Calif.—Navy-Douglas El 
date equipment guarantees Folder mg Se - Segundo rocket-assisted personnel ejec- 
fast delivery on prototypes ee sre aes tion catapult (RAPEC) has been devel- 
or production runs. Call or materials) for aircraft, oped and tested and will be installed 
write Perkins for complete : automotive, precision in A4D aircraft now serving with the 


information on custom-gear ee ees fleet. 
. . . a > Tha cs a: . z 
engineering and a quotation ead machine tools, I'he rocket portion of the ground 
level to high altitude escape system was 


On your requirements. Then and other products. t stem v 
judge for yourself. Includes Perkins fa- | , developed by Naval Ordnance Test Sta- 


cilities for reams. | tion for Navy Bureau of Ordnance, 
sizes, Weite. a while the seat was developed by Doug- 
las for Navy Bureau of Aeronautics. 

The system features a solid propel- 
lant rocket fastened to the pilot’s seat, 
operating as a piston inside another 
tube which is attached to the airframe. 
A unique part of the propulsion devel- 
opment is a gas booster tube contained 
inside the solid propellant. This be- 
comes, in effect, a booster within a 
booster. The small tube has its own 


MACHINE AND GEAR CO. propellant charge, and this is what 


serves to boost the seat-pilot clear of 


Dept.2H West Springfield, Mass. the airframe. After the small tube is 


done firing, and when the pilot and 


Telephone: REpublic 7-4751 seat are clear of airframe, then the large 
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Hiller X-18 Makes Runway Liftoff 


Hiller X-18 tilt-wing research vehicle which has successfully completed its initial flight 
(AW Dec. 7, p. 35) is shown on runway at Edwards AFB, Calif.; plane did not actually 
fly on this run, but was pulled off the runway for a short distance and then landed again. 


Flight test work will be conducted with wing fixed in horizontal position and, following 


red 


this, will enter the tilted test phase, progressing to full vertical takeoff. 


propellant tube ignites and sends the 
pilot and seat to 200 ft. 

The system works in four stages— 
first, the propellant gases push the seat 
out of the aircraft; second, the rocket 
projects pilot and seat 200 ft. above 
his aircraft; third, bladders inflate by 
compressed gas to separate the pot and 
seat; fourth, the paraci opens to 
lower the pilot. 

RAPEC sends the pilot out at an 
angle of +74 deg. (with respect to the 
plane’s fuselage reference line) at an 
acceleration of 13g for 0.4 sec., well 
within normal tolerances. Seat ejection 
system weighs 79 lb., some 50% lighter 
than average ejection systems. 

China Lake program, which has been 
underway for two years, has success- 
fully completed a number of 680 mph. 
ejections on the NOTS supersonic 
sled track, although Navy does not 
recommend ejection at that speed. 

A version of RAPEC, specially 
adapted to the installation, is used as 
the upward ejection system on the 
Lockheed F-104C Starfighter, from 
which a Tactical Air Command pilot 
made the first successful upward escape 


in October, near George AFB, Calif. 
PRODUCTION BRIEFING 


General Electric YJ85-5 turbojet en- 
gine has made its first flight tests in an 
instrumented pod carried by a Con- 
vair F-102 testbed (AW Oct. 19, p. 
37). Tests of steady state and afterburn- 
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ing performance were conducted at 
titudes up to 42,000 ft. Engine vw 
power the twin jet Northrop N-156! 


Aeroproducts Division of Allison v 
design a new 74-ft. twin-bladed propel 
ler for the 250 hp. Allison 163 turbo- 
prop engine, under a U.S. Air IX 
contract. 


Douglas Aircraft Co. has establish 
an Advanced Research Organizat 
under :over-all direction of A. E. R 
mond, senior vice president-enginee! 
Charles R. Strang will head the gro 


Boeing Airplane Co., Wichita, K 
will study the effects of vibration 
space vehicle crews under a $110, 
Office of Naval Research contract 
flight simulator capable of vibratin 
crewman at up to 30 cps. in his 
at varving g loads will test the abi 
of humans to perform flight tasks 
der vibrational conditions 


Fruehauf Trailer Co., Delphos, O 
will build 111 antenna carriers for 
Army Hawk surface-to-air missile u 
1 $460,000 contract. The M-514 
one-ton, single-axle chassis, will 
electronic ground support 
for the missile. 


equip! 


Aeronutronic, a division of Ford } 
tor Co. has established a field 
in Huntsville, Ala. The compan 
engaged in development of Shille] 
Army surface-to-surface missile. 


Electromechanical 
Components and Systems 
Capability 


AIRESEARCH 
MOTORS OPERATIONAL 
-425 10 +600 F 


Specialized aircraft motors developed 
by AiResearch operate at temperatures 
from — 425° to +600° F. ambient. The 
range of this compact, lightweight, 4% 
H.P. motor is — 65° to +600° F. 

AiResearch diversification and expe- 
rience provide full capability in the 
development and production of elec- 
tromechanical equipment and avionic 
controls for aircraft, ground handling, 
ordnance and missile systems. 

—— SF 

A.C. and D.C. Motors, Generators and 
Controls « Inverters « Alternators « 
Linear and Rotary Actuators « Power 
Servos « Hoists « Electrical Pyrotech- 
nics « Antenna Positioners « Position- 
ing Controls « Temperature Controls « 
Sensors « Williamsgrip Connectors « 
Static Converters. 


Your inquiries are invited. 


THE CORPORATICN 


AiResearch Manufacturing Division 
Los Angeles 45, California 
i i NS FNAL GEA A RAT 
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CANADAIR’S 
ALI- 
NEW, 
ALL- 

CARGO 
“FORTY 
FOUR” 


SOARS 
SKYWARD 


FIRST IN FLIGHT, FIRST IN PRODUCTION, FIRST FOR DELIVERY— 
THAT’S THE SUCCESS STORY OF CANADAIR’S NEW CARGOPLANE 


THERE ARE NO IFS, ANDS OR BUTS 
ABOUT THIS CARGOPLANE! It is here. 
It is built for use now. Its first flight 
marked a giant step forward in.iis 
development program. The next s*ey 
will be its FAA type certification, 
and then the all-new Canadair Forty 
Four will go into regular air cargo 
service with The Flying Tiger Line, 
Seaboard & Western Airlines and the 
Royal Canadian Air Force. 


THE RIGHT SIZE AT THE RIGHT 
TIME. The present payload capacity 
of the “Forty Four” is ideally matched 
to the forecasted cargo requirements 
of the 1960’s. It is in the ’60’s that the 
development rate of air freight will 
climb sharply toward the major 
breakthrough in air cargo traffic. The 
Canadair Forty Four is the right 
size for highly profitable operations 
during this rising development period. 


CANADAIR 


LIMITED, MONTREAL, CANADIAN SUBSIDIARY OF 





rty Four, photographed in flight November 15, 1959 
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The assembling of highly-flxible electronic systems and sub- 
systems into a modular pack{ge ... for fast inspection, testing, 
service, and replacement of dymponents ... calls for standard- 
ized-type plugs throughout thx system. Reliability and optimum 
flexibility in shell designs and types of |ayouts are the design 
criteria for the more than 18 different basic Cannon Modular 
and Rack/Panel Plug Series. This Series is available in standard, miniature, or subminiature sizes... for 
standard or printed circuitry. Up to 180 contacts and a varied combination of contacts for control, audio, 
thermocouple, co-ax, twin-ax, and pneumatic connections. Single or double-gang. With or without shells. 
The Rack /Panel Series ranges from the tiny ‘D"’ subminiature to the heavy-duty DPD Rack/Panel Plug. For 
further information on Cannon Modular and Rack/Panel Plugs write for Cannon DP Catalog, Cannon Electric 
Co., 3208 Humboldt St., Los Angeles 31. Please refer to Dept.110, Factories in Los Angeles, Santa Ana, Salem, 
Toronto, London, Paris, Melbourne, Tokyo. Distributors and Representatives in the principal cities of the world. 
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British Accident Investigation Report: 





Airline’s Policy Scored in Viking Crash | 


(Following is a report to H. A. Wat- 
kinson, Minister of Transport and Civil 
Aviation, on a public inquiry, conducted 
by H. J. Phillimore, into the crash of 
an Independent Air Travel, Ltd., Viking 
transport Sept. 2, 1958, north of Lon- 
don Airport. Three crew members and 
four persons on the ground were killed). 


Juliett Echo, a Viking aircraft owned and 
operated by Independent Air Travel, Ltd., 
(hereinafter called the company), took off 
from London Airport at 0554 GMT on 
Tuesday, Sept. 2, 1958, with a crew 
of three for a flight to Nice and thence via 
Brindisi to Athens and from there to Lod 
Airport at Tel Aviv in Israel. At 0632*— 
rather less than 40 min. later—the aircraft 
crashed into houses at Kelvin Gardens South- 
hall, about three miles northeast of London 
Airport, causing considerable damage to 
property, the deaths of all her crew and of 
four members of the public. 

Prior to my inquiry into the causes and 
circumstances of this accident an inquest 
had been held on the deaths so caused by 
a deputy coroner for Middlesex. In the 
course of his inquest the deputy coroner 
thought it right to conduct an inquiry into 
the causes and circumstances of the crash. 
His inquest took a considerable period of 
time to complete and in the course of it 
many of the witnesses who appeared before 
me were subjected to lengthy examination 
and cross-examination. It is not for me to 
comment on the duplication of proceedings 
which has resulted, or the inconvenience 
suffered by members of the public required 
to attend both proceedings, but I feel bound 
to point out that a witness who has once 
been subjected to cross-examination on his 
evidence as to a particular incident is not 
unnaturally likely to be more wary and less 
amenable on a second occasion to cross- 
examination in regard to the same incident. 

This tendency is not likely to be dimin- 
ished if his or her evidence on the first 
occasion was subjected to criticism. In short, 
much of the evidence put before me was 
no longer fresh—quite apart from the time 
which had elapsed since the accident, many 
of the witnesses were thinking of the ques- 
tion which might follow a truthful answer 
rather than of what in their best recollection 
was the truth. These conditions have ren- 
dered my task less easy than it would 
normally have been. 

Juliett Echo took off from Runway 10R 
at London Airport at 0554 hr. Her crew 
consisted of Capt. Mayger, Mr. Altena as 
first officer and Mr. Howard as engineer 
officer. The load comprised two Bristol 


(Throughout this report times quoted in 
relation to any flight are quoted by refer- 
ence to Greenwich Mean Time (GMT). Un- 
less otherwise stated times referred to in 
the narrative of events on the ground are 
taken direct from the evidence of the wit- 
nesses and are accordingly British Summer 
Time (BST). 
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Proteus engines properly loaded and secured 
on stands. There was little wind but condi 
tions were foggy up to about 1,000 ft., a 
which height aircraft enjoyed bright sun 
shine. There is no certain evidence as to 
who occupied the pilot’s seat on the port 
side but I have little doubt on the totality 
of the evidence that it was Capt. Mayger, 
with Altena in the co-pilot’s seat on his 
right. I accept the evidence of Mr. Searle 
who saw Juliett Echo at the threshold of 
the runway and observed a man who must 
have been Howard get out and walk across 
the front of the aircraft where he stood for 
half a minute and watched the starboard 
engine before climbing back into the ait 
craft. He was looking for signs of an oil leak 
from that engine. 

On leaving London Airport Juliett Echo 
was cleared to Epsom at 2,000 ft., thence 
to Dunsfold at 4,000 ft. and then to climb 
away to 7,500 ft. at Seaford out of the 
airway. The aircraft duly followed thes 
0°40’ 


0°50’ W. o*so’ 


nstructions until at about 0609 hr. it 

ached a point some 10 mi. southeast of 
Dunsfold. At this point Capt. Mayger in- 
formed London Airways that he had engine 

y»uble and wished to return to Blackbushe 
ind asked for the weather there. In reply he 
vas told that he could return to Dunsfold 
t his present altitude which he confirmed 
is 7,000 ft. adding in answer to the question 
hether he was able to maintain altitude 
that he was able to do so. 

\t 0611 he was asked whether he had 
feathered one engine, to which he replied 
that he had only throttled it down. Soon 
ifterwards, told that he could descend to 
5,000 ft. he confirmed that he was pro- 

eding to do so, after which he was in- 
tructed that Blackbushe required him at 
heir beacon at 3,000 ft. or over, which 

essage was acknowledged. 

It is to be observed that the above 

ssages from the aircraft and Capt. May- 

r’s replies to questions indicate no sort of 
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CHART shows Viking’s flight path after takeoff from London Airport, transmission points. 


119 














Test firing the XLR-99...a major step in research t Crossfield 
supporting special design and production techniques, stands by the X-15—America’s first manned space craft, , 
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X-15 


In designing and building the powerplant 
for the X-15, Reaction Motors Division 
of THIOKOL has tamed for human flight 
one of man’s most awesome power sources, 
the large liquid rocket engine ... has 
successfully met many of the greatest 
challenges ever put to rocket research. 


Problem: develop an engine as powerful 
as an ICBM sustainer, make it control- 
lable and pilot-safe. 

This project without precedent de- 
manded completely new concepts in chem- 
istry and metallurgy, in laboratory test- 
ing, propellant handling, in use of exotic 
materials and fabricating techniques. 

Basic and applied research in all these 
and other facets of rocket design and 
development have resulted in a throt- 
tlable powerplant conservatively rated at 
50,000 lbs. of thrust (500,000 horsepower). 
An engine that will respond to pilot’s 
wishes ... fly him at speeds in excess of 
4000 mph, better than 5 times the speed 
of sound ... carry him to altitudes of 
100 miles, the fringe of outer space... 
and above all bring him safely back to 
Mother Earth. 

THIOKOL is now moving into new phases 
of rocket propulsion, opening up great 
career opportunities. 

Engineers and scientists will find stim- 
ulating work in astronautical systems 
analysis, thermodynamics, infra red, 
electronics of rocket exhaust, electro- 
magnetics, solid state physics, high tem- 
perature gas dynamics, in many areas 
of fundamental and applied research. 

Opportunities also exist for chemists— 
in propellant analysis, shock wave phe- 
nomena, combustion processes, fast re- 
action kinetics, high vacuum techniques. 

Inorganic Polymers, Propellant For- 
mulation, Fluorine Synthesis, Metal 
Hydride Synthesis, Ion and Plasma 
Propulsion, Magnetohydrodynamics, 
Nucleonics... these are but a few of the 
additional areas in which accomplished 
and experienced people are needed. 

The THIOKOL Chemical Corporation 
operates plants in Huntsville, Alabama; 
Moss Point, Mississippi; Brigham City, 
Utah; Bristol, Pennsylvania; Denville, 
New Jersey; Trenton, New Jersey; 
Elkton, Maryland; Marshall, Texas. 

For full information, write Personnel 
Director at any plant address above. 


Theokol€. 


is Research to the Core 


THIOKOL CHEMICAL CORPORATION 
Bristol, Pennsylvania 
@Registered trademark of the Thiokol Chemical Corp. for 
its rocket propellants, liquid polymers, plasticizers and 
other chemical products. 
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emergency in an aircraft designed to fly 
and if necessary climb on one engine 
nevertheless by 0615 the approach con 
troller at Blackbushe, warned of the position 
by London Airways, had taken the appro 
priate action in case of emergency including 
a watning to the United States Naval Unit 
available at Blackbushe to close up so as 
to be ready to give Ground Control Ap 
proach (GCA) directions in case of emve: 
gency. 


Engine Feathered 


At 0616, Capt. Mayger informed London 
Airways that he had just feathered the sta 
board engine—it had been throttled back 
for at least five minutes. He added that 
he would be starting it again for his landing 
at Blackbushe. At 0617 London Airways 
confirming that he had passed Dunsfold 
instructed him to set course for Blackbush 
Beacon and told him to contact Blackbush« 
which he would do by changing the fr 
quency of his radio/telephone. At thi 
point the aircraft ought to have taken up 
a northwesterly course for Blackbushe bea 
con but instead, directed its course to tl 
east of north towards Epsom. This was 
error in heading of some 70 deg. 

Just after 0617, Capt. Mayger spoke 
Blackbushe Approach who acknowledged 
and cleared him to the Beacon at 3,000 ft 
—he was given the weather at Blackbush 
and told that the QFE was 1001 which 
if he set it on his instruments as he would 
normally have done, would have had th 
effect that at Southall he would have been 
100 ft. up when his instruments showed 
the altitude at zero. 

At 0620 Capt. Mayger repeated to Black 
bushe that he was flying on one engin 
but would be starting the other for 
landing. 


Wrong Course 


About this time the air trafic contro 
at London Airport, who had controlled t 
outward flight and had handed over 
aircraft to Blackbushe control on its ret 
to Dunsford, saw on the radar that Jul 
Echo was apparently on the wrong ci 
and approaching Epsom. The Epsom 
controller who was informed, was particul 
concerned as a British Overseas Air 
Corp. aircraft was at this time obliged 
overshoot London Airport as a 
the fog. Accordingly he spoke to Bla 
bushe, telling the controller there t 
Juliett Echo seemed to be approaching | 
som and asking him to check her posit 
before letting her descend below 3,00( 
At the same time he warned the BOAC a 
craft, then at 2,C00 ft., to look out for 
Viking on one engine. It will be real 
that he had no certainty that the airct 
appearing on the radar screen was J 
Echo and that he could no longer sp 
direct to Capt. Mayger, who had chan 
his frequency to that of Blackbushe 

At 0622 Blackbushe asked Juliett Ech 
confirm that it was on course for Blackbu 
Beacon, to which Capt. Mayger replied 
have your beacon, turning and going d 
ahead”; meaning presumably that h 
turning to the west. Immediately afterwa 
when told that it was reported he was hea 
ing for Epsom, he said he would “te-tun 
Probably a minute before this excha 
Juliett Echo was sighted by Captains Jen 


result 


d Hart flying the BOAC aircraft. They 

t its height at about 2,500 ft. and its 

irse roughly northeast. 

\t 0624 Capt. Mayger asked for a QDM 

1amely his magnetic course to Blackbushe 
Beacon—this was given and at 0625 he was 
ffered GCA, the crew having just closed 

» at Blackbushe. 

\t this point came the first indication of 
lificulty—Capt. Mayger stated:—“I’ll take 
»CA please. I have one engine feathered 
d I don’t seem to be able to unfeather 
t the moment.” In fact, as was discovered 

ter the crash, his starboard feathering 

tor had been burnt out. 

\t 0626 he gave his position as 10 mi. east 
f Blackbushe and added the ominous mes- 

“and having difficulty maintaining 

ight.” He then gave his height as 1,000 

ft. which he immediately corrected to 800. 


Mayday Signal 


A series of messages followed in which 
captain asked for and was given QDMs, 
vhile the GCA at Blackbushe attempted 
without success to get m contact with 
Juliett Echo. At 0627 Capt. Maygar re- 
ported 500 ft. and at 0628 when he stated 
his distance as five miles from Blackbushe 
he gave a height of 400 ft. In fact at about 
is time the aircraft was 20 mi. away and 
veering to the north; flying on the port 
engine only it seems clear that the pilot was 
beginning to lose asymmetric control, At 
9630 Altena appears to have taken over 
the R/T, giving the height as 200 ft. After 
series of ODMs to which Juliett Echo 
could no longer correct her course Altena 
ported at 0631 that she was “‘almost on 
deck” and soon after that she was “over 
town.” Finally he gave the Mayday sig 
il at 0632. 
In considering the messages I have de- 
led and the facts disclosed, certain ob- 
us factors deserve recording. The aircraft 
ien it first reported trouble was at 7,000 
ind the captain had confirmed his ability 
maintain height. He was not unduly 
ncerned, as he did not at first feather 
engine and, indeed, until a late stage 
inned to restart it for his landing. At the 
that he took the wrong course at Duns 
ld he was in bright sunshine and at a 
ight of at least 3,000 ft. Although not 
ired for any lower height he apparently 
ended to 1,000 ft. without informing 
ntrol, but doubtless in the belief that he 
is very close to Blackbushe. The first 
il indication of anxiety came at a height 
about 1,000 or 800 ft., at which he 
juld have been entering the fog layer, and 
hen he found himself unable to unfeather 
starboard engine. By this time he knew 
was off course, but was in fact many 
iiles further to the east than he supposed 
[hereafter it looks as though the aircraft 
t height steadily until the final veer to 
tarboard. It was less than three minutes 
the crash that he handed over the 
R/T to his co-pilot 
\ number of witnesses were called who 
iw the aircraft in the final stages of its 
flight and one boy of 14 engaged in deliver 
ig newspapers who saw the final dive with 
the starboard wing down. These witnesses, 
ith one exception, were accurate and help- 
The exception was a cafe proprietor 
ing about a mile north of the scene who 
hearing of the crash immediately tele- 
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Research and Development 
California. U.S. citizenship 
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Marvelous new “eyes” for 


our defense...through 


K hallicrafters 


Some dark night, America’s defense may well rest upon our ability N 
to “‘see’’ what our enemies are up to. This is the urgent mission 
of Electronic Reconnaissance—uncanny “eyes” with which we 
can detect enemy electronic signals, and determine exactly the loca- : 
tion, type and capability of the signal source. F 


Since 1952 Hallicrafters, through its ,Quick Reaction Capability 
Program, has been instrumental in the rapid development and 
continuous improvement of Electronic Reconnaissance systems. 
Today Hallicrafters QRC is being applied effectively to an in- 
creasingly broad area of military electronics, including airborne 
ECM, communications, SAGE and missile systems. ENGINEERS: Join our rapidly expanding 


Put this dynamic design and production force to work now. From QRC team now. For complete information 


single circuit to complete system .. . for land, sea, air or space address inquiries to: William F. Frankart, 
application . . . you’ll get reliable answers quickly and efficiently. Director of Engineering. 


hallicrafters () compan 


MILITARY ELECTRONICS DIVISION CHICAGO 24, ILLINOIS 
URGENT PROBLEWM™ 8S RELIABLY SOLVED 
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phoned the newspapers and obtained money 
for his account, whereas in fact I am satis- 
fied that he had not seen this particular air- 
craft at all. With this exception the eye- 
witnesses confirmed that the aircraft was 
flying on the port engine only, the starboard 
engine being feathered—facts which (despite 
the fire which followed the impact) were 
also shown as a result of the examination of 
the wreckage by the officers of the Accidents 
Investigation Branch. 

Before seeking to analyze the evidence 
as to the events which preceded the flight 
and which may help to explain this disaster 
it is convenient to record some general ob- 
servations: 

The company which owned and operated 
this aircraft, together with some six or 
seven others, had flown a total of about 
30,000 hr. at this date, and without fatal 
accident. At the time of the accident it 
was operating from Blackbushe as an ad- 
vanced base and where its offices consisted 
of three caravans, the main base being at 
Hurn Airport near Bournemouth. The 
managing director, whose interest in the 
company terminated on the first day of my 
inquiry, was a Capt. Kozubski. The com- 
pany’s operations were in fact dictated by 
him, although there were other directors, 
including Capt. Lloyd, the operations man- 


ager, and Mr. Norman Ebbutt, the techni- 
cal director, the latter’s responsibility being F | N ) TH 7 A N | . N NA 
chiefly confined to questions of maintenance | Tr. 
of the aircraft 


Airline Employees { ompetent desion 
\s sometimes happens in a small com- shocked glanee at this tre 
pany in this field the personnel were largely pron tunel suspect 
recruited from men who, for one reason ‘ 
or another, had formerly been employed by bersome tobe an efficic: 
the corporations or the larger companies look elsewhere. Actua 
but who had lost that employment, or from noticeable antennas arc 
men who would scarcely have been eligible 
for employment with a company of estab- 
lished reputation. It must be recognized 
that with employees so situated it is not compact, efficient, and 
difficult for employers, who are not unduly ee 0llti(‘(<i‘(< ‘SE 
concerned to observe the regulations, to ee 4 j Bis? F ‘a 
drive their employees and, if considered — IS al 2 ee MOC 
desirable in the financial interests of the . 
company, to induce them to disregard the perience, Both with anten: 
regulations designed to ensure safety in the | é RF systems components 
air. 
In the light of the facts hereinafter set So, when you think 
out it is right to record that a full and | , think about D & M. You 
searching report into the affairs of this | alreadv been solved 
company made by the officers of the : 
MTCA in December, 1958, shows that 
since this accident the company has taken 
great pains and spent a good deal of money 
in putting its affairs in order, with the re- 
sult that its organization now bears favorable 
comparison with that of other larger com- I oat 7 ve 
panies and so that, if it is given a chance CATAI Of: 
to do so, it is now able to provide a safe 
and proper service. 
I propose to review the topics which mia — 
bear upon this crash in the following tordine. opporti—te: 
order: first the history and condition of : pe fp A benefits 
the aircraft, its maintenance and handling bide Connem ei. REESE 
prior to the flight; secondly the load car- | : 
ried; thirdly the experience and fitness of 
the crew, also the training methods of the D 0 R N E & M A R G 0 L I N 2 | nc, 
company; and finally the probable effect of 
the foregoing on the events of the flight de- WEST COAST: EAST COAST 
scribed above. 1434 Westwood Boulmmen 29 New Y 
This aircraft was built in 1946 by Vickers | 9s Angeles 24, California Westbury 
Armstrongs, Ltd. It was powered by two | 
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SATELLITE RELAY 


... for modern long-range communications 


Pony Express riders began an American tradition for 
the reliable relay of important messages over long dis- 
tances. Today, Bendix is proud of its role in extending 
this tradition to SAC communications through the active 
radio relay satellite program. 


Under Project STEER, Bendix has prime responsibility 
for the entire communication system. STEER will use 
polar orbit satellites to relay commands and pilot mes- 
sages between Air Force ground stations in the United 
States and SAC bombers ranging on global missions. 
The ideal vantage point of a satellite relay will permit 
utilization of line-of-sight advanced UHF techniques. 


The fading and interference problems inherent in the { 


Bendix Systems Division 


ANN ARBOR, MICHIGAN 


ionospheric transmissions of present HF long-range com- 
munications will be avoided. 


Other space age projects at the Bendix Systems 
Division include magnetohydrodynamics, highly reliable 
radiation-resistant communication equipment, interpreta- 
tion and prediction of infrared reconnaissance, new 
satellite stabilization techniques, and communication 
methods to penetrate the ionized shock layer surrounding 
hypersonic vehicles. Additional projects involve satellites 
for weather and ground infrared reconnaissance, and for 
radio navigation. 


Opportunities are open to better engineers and scientists 
interested in participating in advanced space programs 
in an ideal scientific climate. 
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Bristol Hecrules 634 engines driving Rotol 
four-bladed all metal propellers. It was 
used variously by the Royal Air Force and 
by the Ministry of Supply, chiefly on re- 
search and experimental flight tests until 
April 1957, when it was placed in storage, 
having flown a total of only 1,535 hr. 

Juliett Echo was purchased in September, 
1957, by the company which obtained a 
Certificate of Registration as owners and 
thereafter operated the aircraft, which had 
flown a total of only 2,319 hr. at the time 
of the accident. 

The Certificate of Airworthiness was re- 
newed on Mar. 6, 1958, and was valid until 
Mar. 5, 1959, and consequently at the 
time of the accident. Since renewal of the 
certificate the aircraft had flown 783 hr. 

At the time of the accident, each engine 
was well within its approved life: the port 
engine had flown 1,085 out of the permis- 
sible 1,250 hr. since overhaul in January, 
1954, and the starboard engine 964 hr. since 
it was overhauled in May, 1954. 

The propellers were also within their ap- 
proved running life of 1,280 hr. since over- 
haul, the port propeller having run 1,158 
hr. since February, 1954 and the starboard 
1,036 hr. since November, 1954. They 
had, however, been in use in excess of their 
stipulated calendar life of three years from 
last overhaul, the excess being 18 months 
in the case of the port and nine months 
in the case of the starboard propeller. In 
failing to observe the requirement as to 
calendar life, the company had in fact 
erred together with the surveyor of the Air 
Registration Board. In the light of the 
condition of the propellers as disclosed by 
their examination after the crash it is quite 
clear that this error had no causative effect 
on the accident and that the condition of 
the propellers was such that if an applica- 
tion had been made there was no reason 
why the calendar life should not have 
been extended. 


Feathering Impossible 

Despite the scattering of the wreckage 
and the fire which followed the crash, the 
evidence of the officers of the Accidents 
Investigation Branch, together with that 
of representatives of the Bristol Aircraft Co. 
and of Rotol Propellers, Ltd., proved that 
the engines were in sound working order, 
also the propellers, and that the starboard 
engine showed no signs of lack of lubrica- 
tion. The evidence was clear that there was 
no mechanical failure of either engine or 
either propeller. Equally, however, it was 
established that the starboard feathering 
motor was burnt out and that this had oc- 
curred prior to the crash, a fact which ex- 
plains the inability of Capt. Mayger to 
unfeather this engine. The destruction of 
the sump was so complete that it was im- 
possible to ascertain the source of any oil 
leak. 

Some idea of the intensity of the com- 
pany’s activities and of the user of this 
aircraft is perhaps important as illustrating 
the need for a first class maintenance or- 
ganization: 

@ On Tuesday, Aug. 26, 1958, Juliett Echo 
left Blackbushe at 1350 hr. for London Air- 
port, Lyons and thence to Nice, where it 
arrived at 2200 hr. GMT. 

@ On Wednesday, Aug. 27, it left Nice at 
0845 hr. flying to Rome and thence to 
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SINCE 1954--- 
PROVED IN USE 











---CAE 0-106 jo | 


(USAF TYPE MA-1A) 


PORTABLE 
STARTING-UNIT 





MODEL 141 
? TURBO-COMPRESSOR 


@ This fine product of Continental 

development and manufacture, with 

the CAE Model 141 turbo-compressor 

as its heart, has a five-year record of 

exceptional performance to its credit. 
..« More than 1,000 MA-1A’s and their predecessor MA-1's have been delivered to the 
Air Force since 1954. There, actual experience has led to upward revision of hours- 
between-overhaul schedules, with an eventual period well in excess of 2,200 starts indi- 
cated as likely. USAF-type units in use by certain aircraft manufacturers, and not subject 
to Air Force requirements as to return to overhaul, have exceeded 3,400 starts and are 
still in excellent operable condition, no change of major parts having been made. . . 
Official Air Force records show low overhaul cost, in combination with 99.5 per cent 
service availability, and aimost complete freedom from field down time for maintenance 
or modification—all in addition to the important factor of low initial price . . . When it 
comes to USE-PROVED ground support equipment, CAE is first choice. 
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CAE gas turbine models—the famous J69's—are in Cessna's T-37A 
twin jet trainer, Ryan's Q2 Firebee target missile, Temco's TT-1 Navy 
jet trainer, and other aircraft. From the J69 have evolved the highly 
versatile new Series 356 turbines, including jet power for manned and 
unmanned aircraft up to 2,400 Ibs. thrust, a boundary layer control air 
pump, and an aft-fan version turbojet, as well as a free shaft turbine 
of 3,500 hp. 














CONTINENTAL AVIATION & ENGINEERING CORPORATION 


GENERAL OFFICES AND RESEARCH AND DEVELOPMENT DEPARTMENTS AT 12700 
KERCHEVAL AVENUE, DETROIT 15, MICHIGAN . . . PRODUCTION DIVISION AND FIELD 
SUPPORT, 1330 LASKEY ROAD, TOLEDO, OHIO. 


SUBSIDIARY OF CONTINENTAL MOTORS CORPORATION 





Ombilical 


The MSC-built Umbilical Launching Cable... an 

example of the product diversity of Missile Systems 

Corporation. Like all products that bear the MSC label, this system 

has proven its reliability. Just as it is a life-line to the success of a mission, 
so also are MSC’s contributions material to the future accomplishments of 
all facets of the electronic industry. MSC’s variety of products form one 
continual life-line...feeding an industry which is already changing the 
life patterns of generations to come. 
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MISSILE SYSTEMS CORP. 
11949 VOSE ST., NORTH HOLLYWOOD, CALIF 


Engineering and Manufacturing 
Corporation of Texas/ subsidiary 
Dallas, Texas 





Athens and from there to Lod Airport, Tel 
Aviv, arriving at 1835 hr. 

@On Thursday, Aug. 28, the aircraft left 
Lod at 1625 hr. and flew to Nicosia in 
Cyprus, thence to Athens, arriving at 2145 
hr. 

@ On Friday, Aug. 29, it left Athens at 
0805 hr. for Brindisi, thence to Nice and 
from there to London Airport, where it 
landed at 1930 hr. 

@ On Saturday, Aug. 30, Capt. Mayger and 
Altena took off from London Airport at 
1325, landing after 10 min. flight at Black- 
bushe. Three hours later, Capt. Mayger, 
with a different crew, took off and flew to 
Le Bourget, thence to Nice and then back 
to Blackbushe, landing at 0230 hr. on the 
morning of Sunday, Aug. 31. 

At 0745 hr. that morning (namely five 
and a quarter hours later) Juliett Echo took 
off again piloted by Capt. Kozubski. He 
flew to Oporto, thence to Lisbon and from 
there via Bordeaux back to Blackbushe, land- 
ing at 0050 hr. on the morning of Mon- 
day, Sept. 1, 1958. 

Thus in six days the aircraft had been 
actually in the air for 44 hr. 45 min. 


Malfunction Noted 


On the morning of Monday, Sept. 1, 
Capt. Kozubski notified three snags, the 
second of which must be recorded:— 

“Strb. engine C.S.U. oil leak also 

surging, suggest change C.S.U. (or 

seal).” 

The C.S.U. is an abbreviation for the 
“constant speed unit,” a finely tooled part 
fitted on top of the engine close to the 
propeller and which serves to maintain the 
revolutions of the propeller at a constant 
speed. 

The organization of the company pro- 
vided for the presence at Blackbushe at any 
time of either one or two men licensed for 
maintenance work on engines, together with 
a number of unlicensed fitters. Likewise, 
there were one or more men licensed for 
the maintenance of the airframe and two 
men, of whom only one was licensed, to 
maintain radio equipment. 

The aircraft was due to leave Blackbushe 
about mid-day on Monday in order to fly 
to London Airport to load the two Proteus 
engines, it being intended that it should 
leave that evening for Nice on its wayj;to 
Lod Airport at Tel Aviv. Accordingly, the 
time left for maintenance was strictly lim- 
ited. 
The company’s engineering departmént 
did not at this date possess an approved 
inspection organization and accordingly any 
work of repair or maintenance required cer 
tification by a licensed engineer whether it 
involved engines, airframe or radio. The 
three licensed engineers available on Mon- 
day, Sept. 1, were Cuccaro (engines), Hardy 
airframe) and Atkins (radio). It is con- 
venient to deal with each component in 
turn. 


Repairs Made 

As soon as the aircraft was available in 
the early hours of the morning two fitters, 
neither of whom was called as a witness, 
and who were working under Cuccaro, 
began to carry out a Check I on the star- 
hoard engine—the snags being left for recti- 
fication in daylight. The Check I on the 
starboard engine was thus completed by 
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0700 hr. when two fresh fitters (Ball and 
Shields) reported for duty. One of these 
carried out a Check I on the port engine 
while the other proceeded to deal with the 
snags. 

The latter fitted a new stalk seal to 
the starboard propeller and removed the 
C.S.U., replacing it with another taken 
from store, together with a new gasket, this 
being fitted at the base of the C.S.U 
where it connects with the engine. 

A C.S.U. can itself be taken apart, the 
two sections being sealed by a thin rubber 
band of irregular shape fitted into a fine 
slot in the upper unit. Cuccaro stated in 
evidence, and I accept, that he had never 
seen a C.S.U. taken apart so as to expose 
the rubber band or seal, while the com- 
pany’s approved maintenance schedule 
rightly stipulated that if a C.S.U. was taken 
to pieces so as to expose the seal it should 
not be reaffixed to the engine until it had 
been rig tested on a bench. The C.S.U. 
fitted on this occasion and taken from store 
had been thoroughly overhauled and tested 

The work to the engines completed, they 
were given a ground run by Cuccaro, who in 
the course of this ground run carried out 
a full feathering test on each engine. To 
carry out this test involved firstly moving 
a lever and secondly pressing in a button 
situated in the cabin A tay the head of th 
pilot, so bringing into play a small elec 
trical motor. The button being depressed 
for some 10 sec. would allow the motor to 
feather the propeller, whereupon the but 
ton should be released, and, if its spring 
failed to cause it to spring out on release, 
should be pulled out. If allowed to remain 
depressed, the motor would continue to run 
and would, if left in for uver seven min 
utes, burn itself out, with the result that 
it would no longer be available if it was 
desired to unfeather, the drill for which 
required the button to be depressed onc« 
again. 

The work on. the engines detailed aboy 
was in due course certified by Cuccaro, who 
in addition dipped the petrol tanks and 
estimated their contents at 230 gal.; he also 
checked the oil tanks, each of which hx 
found to contain between 11 and 12 gal 


Work Supervision 


In considering the accuracy and 
tence of this work there are several facto1 
to be borne in mind. Much of it, and in 
particular the Check I on the starboard 
engine, was carried out by an unlicensed 
fitter between 2 and 7 am I doubt 
whether Cuccaro could have effectivel\ 
supervised this work. On the other hand 
the work of renewing the stalk seal and 
fitting a new C.S.U. and gasket was pes 
formed in dayiight by a man who cam 
fresh to his work, and its efficiency, certain! 
as regards the cylinder stalk seal, was co 
roborated by subsequent events 

In carrying out a complete feathering 
test on each engine Cuccaro was in fact 
departing from the requirements of the ap 
proved maintenance schedule of the com 
pany, which prescribed a snap check only 
for a Check I. This requirement was proper, 
since a full check if carelessly or too fre 
quently conducted might tend to weaken 
the electric motor. Cuccaro explained that 
he had never seen the approved mainte 
nance schedule—evidence which he _ sub- 
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Whether an interval is a month or a mi- 
crosecond, you can measure it, divide it, 
record it, or use it for control with a 
custom-designed or standard timer from 
The A. W. Haydon Co. Every type, every 
size, every class...timing motors, time 
delay relays, interval timers, repeat cycle 
timers... you name it, we make it. If you 
ever have a specific timing problem, the 
least you can do for yourself is get our 
literature. Bulletin RC 301 (on the 4400 
Series repeat cycle timer) is yours for the 
asking. i The 4400 Series sub-miniature 
repeat cycle timer weighs 6¥2 ounces, 
Cycling times: 5 secs 

to 90 minutes. Up to 8 i) 

poles double throw. 

Hermetically sealed. 
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222 North Elm Street, Waterbury 20, Connecticut 
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Greer Develops Jet Test Stand 


Actual flight conditions are simulated on this turbojet engine tester designed by Greer 
Hydraulics and used by Scandinavian Airlines System on Rolls-Royce Avon engines which 
power SAS Caravelle jet transports. At test panel are John S. Anderson (left) SAS vice 
president, with Greer President Edward M. Greer. Unit is one of four on order. 


sequently sought to withdraw. The work 
sheets to which he was working were worded 
in respect of a number of items in a man 
ner which differed materially from the 
schedule, as, for example, in the case of 
the feathering check. Thus in certifying 
that a Check I had been carried out in ac- 
cordance with the approved maintenance 
schedule he was in fact certifying nothing 
of the sort. Although he did not realize it, 
he was in fact certifying that the check had 
been carried out in accordance with the 
interpretation of the schedule contained in 
the work sheets. I do not propose to criti- 
cize him for conducting a full feathering 
check on this occasion, but the criticism 
I have made remains as an indication of the 
general inefficiency of the maintenance or 
ganization. 

The work on the airframe carried out to 
comply with the Check I does not involve 
any point of importance. It was certified 
by Hardy, the company’s principal licensed 
engineer at Blackbushe. 

The work on the radio installations was 
carried out by an unlicensed fitter called 
Allen. Atkins, the licensed radio engineer 
who had only been with the company three 
weeks and barely knew Allen, was so tired 
after working on other aircraft during the 
night that he neither saw nor inspected the 
work. Nevertheless, since it had to be 
signed for, he initialled the work sheets as 
if he had inspected it and certified it as 
properly carried out. He frankly admitted 
that this was entirely wrong. Although he 
was not aware of it, his certificate that the 
work had been carried out in accordance 
with the approved maintenance schedule 
was meaningless, since in fact no such 
schedule had been approved for radio equip 
ment installed in this aircraft a year before. 
It emerged that he and Allen were work 
ing 60 hr. a week each and were in fact 
working alternately on the aircraft that came 
in, there being no opportunity for proper 
supervision. 

To summarize the evidence on the main- 
tenance at Blackbushe—while the snags 
notified by Capt. Kozubski were dealt with, 
it is difficult to suppose that the normal 
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work of a Check I was properly carried out. 
Indeed the events which followed point 
strongly to the fact that the source of the 
oil leak was not in fact discovered. It is 
apparent that the maintenance staff was 
working difficult hours and, if the admis 
sion of Atkins is a fair guide, proper super- 
vision was largely impossible. The fact 
that Cuccaro, who I thought to be a con- 
scientious man, was obliged to leave the 
Check I to his: fitters and had not seen the 
schedule to which he was certifying its 
completion, and the absence of any ap- 
proved maintenance schedule for the radio 
equipment do not tend to instill confidence. 
In short, the work of maintenance was, I 
think, carried out by tired men working 
under pressure and without proper super 
vision or instruction. 

At 1410 hr. on Monday, Sept. 1, Juliett 
Echo left Blackbushe for London Airport 
with nine employes of the company on 
board and a load of stands, blocks and 
tackles designed for fitting the Proteus en- 
gines. The aircraft was flown by a Mr. 
Hatton with Capt. Mayger sitting in the 
second pilot’s seat in order to check Hat- 
ton’s competence. The passengers com- 
prised Altena, who was due to act as second 
pilot on the planned flight from London 
Airport to Nice and thence to Lod; Boivin, 
an unlicensed engineer who was to act as 
engineer on that flight; Howard and Rob- 
erts, two other engineers (also not licensed 
for this aircraft) to help in loading the 
engines; and three cleaners who were also 
to assist in this work. 

Hatton had previously been employed by 
British European Airways but had not flown 
a Viking for about four years, although 
his total flying hours were 6,550. His com- 
petence as a pilot was to be tested on this 
short flight by Capt. Mayger, who was one 
of the company’s check pilots. The flight 
would normally have taken 10 min., but 
for various reasons Juliett Echo was de- 
layed in taking off and subsequently held 
at the Woodley Beacon, so that the flight 
in fact took half an hour. Shortly after 
takeoff Capt. Mayger throttled back the 
starboard engine in order to simulate a 


failure of this engine and Hatton, having 
corrected the asymmetric swing, proceeded 
to climb on the port engine. His evidence, 
which I accept, was that the aircraft, which 
was very lightly loaded, was able to climb 
on the port engine alone at 600-700 fpm. 
Having heard his evidence and that of a 
number of experts, and having referred to 
the performance tests of this aircraft when 
it was granted its Certificate of Airworthi- 
ness in 1954, I am satisfied that its per- 
formance on one engine was above average 
for a Viking and that, if properly main- 
tained and properly flown, it was capable 
of climbing on one engine alone even when 
fully laden at approximately 200 fpm. In 
short, Capt. Mayger’s difficulties in main- 
taining height on the fatal flight next day 
should not have been due to any fault in 
this aircraft. 

On landing at London Airport and when 
the aircraft had taxied to a standstill, a 
pool of oil was found on the tarmac under- 
neath the front of the starboard engine, 
which was still dripping oil. The patch, 
variously estimated as representing one or 
two gallons of oil, was described as about 
the size of an ordinary school blackboard. 
It was also found that whereas the port 
tank contained 10 gal., the starboard oil 
tank contained only six gallons of oil, so 
that if Cuccaro’s estimate was right it had 
lost or used some five gallons. Clearly the 
oil leak observed by Capt.* Kozubski had 
not been corrected or conceivably another 
oil leak had developed. : 


Unsatisfactory Evidence 


The evidence called as to the events 
which followed this discovery was remarka- 
bly unsatisfactory and I have little doubt 
that some of the witnesses were concerned 
to conceal what in fact took place. 

According to Boivin and Hatton, a careful 
examination failed to disclose any drops of 
oil on the tarmac along the course followed 
by the aircraft and none had been sprayed 
on the fuselage, the latter point being con- 
firmed by the cleaners. On the other hand, 
a representative of Shell-Mex who was em- 
ployed to fill the oil tanks swore that the 
underside of the starboard main plane was 
covered with oil and that there was also oil 
over its leading edge. I am satisfied that 
when Juliett Echo took off from Blackbushe 
there were at least 11 gal. of oil in each 
tank and that when filled up at London Air- 
port the starboard tank held only six. In the 
face of the certain loss through leaking of 
four gallons and the fact that the pool of oil 
cannot in my opinion have contained more 
than one gallon I find it impossible to be- 
lieve that the oil had only begun to leak at 
the moment when the aircraft came to rest. 

It was necessary to wait for a while to let 
the engine cool down before cleaning it off. 
About this time Boivin began to feel unwell. 
He, Capt. Mayger and Hatton had spent a 
week at Entebbe in August while replace- 
ments were obtained for an aircraft which 
had sustained failure of two engines. They 
had then flown back with Capt. Mayger and 
Hatton on Aug. 17 to England. On that 
flight Capt. Mayger had been taken ill and 
had thereafter been in bed for some days, 
while Boivin had likewise succumbed to a 
high temperature on the 18th and had been 
off duty as a result. 

Boivin had been detailed to fly to Nice 
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and Lod on this occasion but was clearly 
unfit to do so. He went to the offices of 
E] Al, for whom the flight was being made, 
and telephoned to the company’s office at 
Blackbushe, informing the office that Juliett 
Echo was held up at London Airport with 
an engine snag and asked that the van 
which was heing sent over to bring back the 
loading parcy should be kept until the source 
of the trouble had been discovered, in case 
any. spares were required. 

This message reached Hardy, who was the 
engineer in charge at Blackbushe, while he 
was having his tea. Hardy knew that there 
was no licensed engineer in the party at 
London Airport but did not think it neces- 
sary to interrupt his meal; he sent back a 
message that, if help was needed, Boivin 
should get in touch with Fields or Hunting- 
Clan at London Airport. 

According to Boivin, he was on his way 
back to the aircraft when he met Capt. May- 
ger and Howard, who said that the leak had 
been located as coming from the C.S.U. All 
three then proceeded to the telephone and 
telephoned Hardy, who was now back in the 
office. Capt. Mayger spoke first and de- 
scribed the trouble as a slight leak from the 
base of the C.S.U.; he then, according to 
Hardy, explained that Boivin was unfit and 
asked whether Howard could go in his place. 
Hardy said that his answer was that he did 
tot know Howard very well and that, so far 
as he knew, Howard was not very experi- 
enced, but that if he (Capt. Mayger) was 
satisfied with him he could take him pro- 
viding he “kept his finger on him.” I do not 
believe this account—on any view it was not 
a slight leak, nor does it seem likely that 


Capt. Mayger would have suggested that 
Howard should go—he had not flown with 
him before and, indeed, Howard had only 
been with the company for two to three 
weeks; also Howard was not licensed for the 
engines of this aircraft. 


Trouble Diagnosed 


According to Hardy, he then spoke to 
Howard, who, when told that it was time 
the trouble was diagnosed, said that it was 
the seal on the C.S.U. and asked for a new 
seal. Hardy said in evidence that he imagined 
that Howard must have meant the gasket, 
because he knew that neither he nor Boivin 
would be justified in taking the C.S.U. to 
pieces: at the same time he stated that he 
had no spare C.S.U. in the stores and so 
informed Howard, but promised to send a 
spare gasket. Any competent engineer would 
hardly use the word seal where he meant 
gasket or vice versa, while the suggestion of 
a new C.S.U. being required seems extraor- 
dinary if the gasket was the cause of the 
trouble. Pressed as to his conversation, 
Hardy proceeded to say that Howard had 
used both the words seal and gasket and 
had said that Fields could not supply him— 
presumably with a new C.S.U. He also 
stated that he had asked Howard whether 
it was a gasket for the base of the C.S.U. 
that he wanted, to which Howard assented. 

Hardy, of course, knew perfectly well that 
if a C.S.U. were taken apart and the seal 
exposed it could not be refitted until it had 
been rig-tested and that none of the men at 
London Airport was qualified to carry out 
this work or to certify its proper completion. 
His evidence was in my judgment com- 
pletely unsatisfactory and the truth is, as I 
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CARRY A RECORDER 
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Now you can record test data on-the-spot. In both lab and field you 
get accuracies equal to or better than big, rack mounted units. Just pick 
up and move a multi-channel (up to 14) PI tape recorder/reproducer 
as you would any other item of test equipment. 


Instead of 1,000-Ib. cabinets, requiring 1000 watts, you’re working 
with recorders 10 times smaller and lighter, using 250 watts or less. 


In the field, you get laboratory performance under the most difficult 
environments. PI fits many places where 19-inch racks won't go. One 
man can carry a rugged PI recorder to virtually any test site. 
How did PI put precision in a small package? By combining transistor- 
ized electronics with unique stacked reel tape magazines. PI recorders 
use standard tapes and heads, are compatible in every way with standard 
recording practices and other recording equipment. 
May we suggest you call your PI representative to arrange a demon- 
stration? If you are uncertain who he is, please write direct. Address 
Dept. 0512 

Precision Is Portable 


PRECISION INSTRUMENT COMPANY 


1011 COMMERCIAL STREET * SAN CARLOS, CALIFORNIA © PHONE: LYTELL 1-4441 











believe, that he knew perfectly well that it 
was the seal which was suspected and that 
a new C.S.U. was required if the job was to 
be done without breach of the regulations. 
The only action which he took was to obtain 
some spare gaskets which he handed to a 
Dutch first officer who was about to pass 
through London Airport on his way back to 
Holland. These spare gaskets were at one 
time supposed to be in a box of provisions 
delivered to the Berkeley Arms Hotel where 
Capt. Mayger and Altena were spending the 
night after deciding that it was impossible 
to effect the repair that evening. They were 
not found when the box was searched about 
0100 hr. the next morning, although the 
search involved rousing both Capt. Mayger 
and Altena. However, they were discovered 
in an envelope in the wreckage of the air- 
craft, although how they got there no-one 
was able to tell me. 


Unit Removed 


Following the telephone conversation 
with Hardy, Howard appears to have gone 
to Farnborough to collect his kit while the 
engine was cleaned off with petrol. Boivin 
told me that when this had been done he 
could see that the leak was coming from the 
seal of the C.S.U. and that accordingly he 
and Roberts proceeded to remove the C.S.U. 
ind to open it, disclosing—so he asserted— 
that the seal was malaligned. The Proteus 
engines were then loaded and lashed down, 
after which, the time now being about 2000 
hr., Capt. Mayger and Altena left the air 
port. Boivin, despite his state of health, with 
the aid of Roberts and Howard—who had 
returned with his kit—then proceeded to 
try to rectify the trouble. 

Boivin told me, and I accept, that the 
gasket which was taken off when they re- 
moved the C.S.U. was in perfectly good 
order. He also stated that examination of 
the seal of the C.S.U. itself with a magnify- 
ing glass showed that it had suffered no 
injury and accordingly they proceeded to 
refit the old seal and to reaffix the C.S.U. to 
the old gasket. This and other work de 
signed to discover any other source of leakage 
occupied them until about midnight. I do 
not believe that the seal can have been 
malaligned, since, if so, it would inevitably 
have been damaged by being crushed against 
the edges of the slot and between the faces 
of the upper and lower parts of the C.S.U. 
It is, however, right to say that their work 
carried out on the tarmac with the aid of 
lamps must have been performed with con 
siderable skill, since tests carried out after 
the crash showed conclusively that the seal 
was properly fitted and functioning ner- 
fectly, while the same was true of the gasket. 
The accident cannot have been caused by 
any leakage from the C.S.U. Boivin stated 
that he did not realize that the company’s 
own schedule forbade the changing of the 
seal, an assertion that I have no hesitation 
in rejecting. 

Meanwhile, Howard was by no means 
happy at the work which Boivin was per 
forming. I have little doubt that he knew 
that Boivin was acting in breach of the 
regulations. About 2000 hr. Mr. Wren, one 
of the Ministry’s marshallers at the airport, 
took Howard to his office to enable him to 
telephone to the company and heard him 
complain of the time they had been waiting 
for the spare part—in the course of this con- 
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Transponder Test Unit 


ATC Transponder Ramp Test Set, designed 
by Collins Radio Co., has a self-contained 
power source for flight line checks of trans- 
ponders. Equipment simulates the ground 
interrogator by triggering the transponder 
and analyzing the reply pulse train. Com- 
pany said tests may be made by either radi- 
ation or direct connection methods. The 
unit weighs 294 Ib., is 134 in. long, 122 in. 
high and 9,5 in. wide. 


versation Howard said: “Well, if the spare 
part is not available, as far as I am concerned 
the aircraft is giounded and I refuse to sign.” 
Shortly before this, another marshaller, Mr. 
Golding, spoke to Boivin, who, he said, 
referred to the fact that they were waiting 
for a spare part from Blackbushe and men- 
tioned the C.S.U. Golding also swore that 
Howard actually said they were still waiting 
for the C.S.U. and appeared very flustered 
when he spoke on the telephone. Hardy 


denied that he had ever heard of this con-. 


versation, stating that he was available at the 
airport at Blackbushe until 2200 hr.; he 
thought it possible that the call might have 
been taken by an Indian navigating officer. 
Boivin’s evidence was equally unsatisfactory: 
he agreed that he himself was in charge of 
the job as the senior of the unlicensed engi- 
neers present and that Howard had made a 
number of telephone calls but professed not 
to have known that Howard was in the least 
worried or to have heard of any threat not 
to allow the aircraft to leave if the spare 
was not available. 


Engine Tested 


Following these events there is no doubt 
that Boivin obtained permission from Gold- 
ing to conduct an engine run and that three 
engine runs were made by Boivin, Howard 
and Roberts, in the course of which, accord- 
ing to Boivin, the starboard engine was 
completely feathered once. They finished at 
some time after 0100 hr., when Howard 
made his way to the Berkeley Arms Hotel 
where he had to share a room with Altena, 
who was thus woken up yet again. 

To sum up: it seems doubtful whether 
the maintenance work carried out at Black- 
bushe discovered the source of the leak re- 
ported by Capt. Kozubski. In the face of the 
pool of oil discovered at London Airport 
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and the proved loss of oil during the short 
flight from Blackbushe, it is difficult to sup- 
pose that that work had been properly car 
ried out. At London Airport it seems clear 
that the leak was attributed to the seal of 
the C.S.U.— probably wrongly, for th 
reasons I have given. I have no doubt that 
Hardy was told on the telephone from 
London Airport that a new C.S.U. was re 
quired and that much of his evidence, as 
also that of Boivin, was untrue, partly be 
cause, no C.S.U. being available, Boivin 
proceeded to do a job (in taking the C.S.U 


’ apart and refitting the seal) which he knev 


he ought not to do and because Hardy either 
knew or suspected that he was doing so. 
Perhaps the strongest indictment of th: 


. company’s methods arises from the hap 











1azard manner in which the spare gaskets 
were sent to London Airport and from the 
fact that, although Hardy knew that there 
was no licensed engineer in the party, he 
took no steps to provide one. Even worse 
perhaps, Mr. Norman Ebbutt, the technical 
director (who was actually abroad at the 
time) agreed that there was no form of in- 
truction to the company’s employes as to 
vhat action to take in such circumstances, 
vhile, although the hold-up was reported by 
Hardy shortly after 1600 hr. to the com- 
pany’s headquarters at Hurn, those in charge 
there made no inquiry whatever as to the 
sult or attempted to provide any assistance. 
Mr. Ebbutt’s attitude was that the whole 
natter was the responsibility of the captain. 
It was for him to decide whether a licensed 
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ALL-MECHANICAL?” 





ON TOUR WITH CESSNA’S NEW 
MINIMUM-MAINTENANCE HELICOPTER: CH-IC 


Time: Midway in CH-IC cross-country 


demonstration tour. Place: High above military 


air base in Southwest. The pilot, demonstrating and explaining the CH-IC’s high 
stability, was suddenly interrupted. “‘Did you say all-mechanical?” He did, and that is 
the wonder of this uncommon new aircraft: Free from the complexities and uncer- 


tainties that characterize traditional elect: 
stability with economy-of-maintenance 
helicopter history. 
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and dependability until now unknown in 
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NEW TITANIUM ALLOYS, 
IMPROVED PROPERTIES FOR 


Several new titanium alloys may prove 


to be the answer to designers’ needs for 
improved tensile and fatigue strength, 
ductility and corrosion resistance in air- 
craft and spacecraft materials. 

One of the alloys is Crucible B-120VCA., 
This new, weldable alloy has the highest 
strength/weight values of any structural 
material available. At 220,000 psi, its 
strength/weight ratio is equivalent to that 
of steel at 360,000 psi. And it maintains 
its strength/weight advantage for short 


times at temperatures up to 1400° F. 
Furthermore, B-120VCA is “Formage- 


R 


able”® (readily formed in the “soft” 
solution annealed condition and then 
strengthened by age-hardening). 

As this is written, about 50 aircraft 
and missile manufacturers are testing 
Crucible B-120VCA samples. They’re 
reporting: (1) it’s easier to fabricate than 
any other titanium alloy; (2) it seems 
ideal for rocket motor cases, structural 
members, rivets and other components. 


Several other critical design problema 
are being solved by Crucible vacuum- 
melted steels and superalloys. Some Cru- 
cible alloy and tool steels, for example, 
possess tensile strengths in the 280,000/ 
300,000 psi range and even higher. Up 
to now, getting uniform transverse duc- 
tility at this strength level has been a 
problem. Crucible solved it through vac- 
uum melting. 

These developments are typical of 
Crucible advances in specialty steelmak- 











@. Lowering a consumable elec- 

trode into a vacuum arc furnace. 

Metals produced by vacuum , 
melting are “cleaner” and there- 

fore offer improved strength, duc- 

tility and longer fatigue life. 


6. Titanium, more than 1000 Ibs. 
of it, saves 800 lbs. in Convair 
880 because of metal’s high 
strength/weight ratio. Principal 
use is in jet engine pods, ailer- 
on, stabilizer, and tail assembly. 


¢. Crucible Vacuum-Melted 
Bearing Steel makes stronger, 
longer-lasting bearings. Rejects 
during manufacture and early 
failures are virtually eliminated. 


@. Vacuum-Melted 4340 was spe- 
cified for hook pivot pin of bomb 
rack and rocket launcher when 
air melted steels failed to with- 


stand 4% hour destructive vibra- 
tion tests. 


HIGH PURITY METALS PROVIDE 
MISSILE DESIGNERS 


ing. They’re possible because Crucible is 
completely integrated—and because 
Crucible pioneered in the «evelopment 
of titanium, the high temperature alloys, 
and in vacuum induction ;nelting and 
vacuum arc remelting techniques. 
Today, Crucible’s experience—and 


emer ae meen 


CRUCIBLE 


newly-increased capacity for vacuu 
remelting of its own special air 
and vacuum induction melted el: 
—provides industry with a complet: 
of High Purity Metals at lowest 

If you’d like to know more about this 
work, read: “Titanium for Aircraft and 


Spacecraft” and “Quality Aspects and 
Engineering Properties of Vacuum Melted 
Super Alloys and Steels”. Write: Crucible 
Steel Company of America, Dept. AL-17. 
The Oliver Bldg., Mellon Square, Pitts- 
burgh 22, Pa. 
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...AT U.S. NAVY’S DAVID TAYLOR MODEL BASIN 


FASTEST COMPUTER READOUT 
MICROFILM PRINTER IN USE TODAY! 


FIFTEEN THOUSAND plotting points 
or alphanumeric characters per sec- 
ond are being recorded now on the 
Stromberg-Carlson S-C 4020 high- 
speed microfilm printer at the U.S. 
Navy’s David Taylor Model Basin in 
Carderock, Md. Either on-line or off- 
line operation is provided. 

At the David Taylor Model Basin, the 
S-C 4020 is used in the applied 
mathematics laboratory for the 
solution of various Naval problems 
including ship design, hydrodynam- 
ics, structural mechanics and nuclear 
reactor design. It is ideal for all kinds 
of high-speed computer printing, 
filing and archive storage. 

In typical graph plotting applications, 
the S-C 4020 can save as much as 


$4,840 a month. Assume that an aver- 
age of 2,100 graphs with 375 points 
each are required each month. 
Twenty-five engineering aids can do 
this work by hand at an estimated 
cost of $8,800 a month. One S-C 4020 
high-speed printer can do the same 
work for a capital expense of $3,960 
—a saving of $4,840 a month. 

Printers similar to the one in use by 
the U.S. Navy are coming off the pro- 
duction line right now. You can have 
your own printer saving hundreds of 
valuable man-hours within 6 months, 


LITERATURE AVAILABLE — Write to 
Dept. A-10, Stromberg-Carlson-San 
Diego, 1895 Hancock Street, San 
Diego 12, California. 


ate 


Selected data, either tabular or 
graphic, may be projected on 
the accessory viewing screen 
only 8 seconds after film expo- 
sure. The projection unit is 
useful for computer monitoring. 


STROMBERG -CARLSON-SAN DIEGO 
a vivision or GENERAL DYNAMICS CORPORATION 





+ Soviets Claim Mi-6 Helicopter Speed Record 


World’s record of 166.5 mph. over a 100-km. triangular closed course was set by this Mi-6 twin jet helicopter (AW Nov. 30, p. 26) carry- 
ing a four-man crew, accyrding to Soviet officials. Previous record of 141.5 mph. was set by a 


engineer should be called for or not and 
that, so far as the certification of any work 
was concerned, the aircraft had left its base 
and was accordingly en route, so that re- 
pairs could be treated as carried out in emer- 
gency and certified by a licensed engineer on 
return to base a few days later after talking 
to the men who had carried them out, these 
men admittedly not being qualified to do so. 

On a broad view of the evidence it is 
quite clear to me that the policy of this 
company was to keep its aircraft flying at 
all costs and without any real regard for 
the requirements of maintenance, and once 
an aircraft was away from its base to leave 
its crew fend for themselves. If any record 
of the work done at London Airport was 
ever made out—and I do not for a moment 
suppose that it was—it must have been de 
stroyed in the crash 

In the course of the flight from Black 
bushe to London Airport Juliett Echo was 
carrying a light load, consisting of the en- 
gine stands, blocks and lashings. The weight 
of these was shown on the load sheet coun- 
tersigned by Capt. Mayger, together with 
the weight of some seats for the loading 
crew, at a total of 452 kg. (994 Ib.) 

The load sheet signed by Capt. Mayger 
before leaving London Airport purported 
to show that the weight at takeoff was 32 
kg. within the permitted maximum. In fact, 
I am satisfied that the aircraft was over- 
loaded to the amount of nearly 400 kg 
(880 Ib.). A great deal of evidence was ad- 
duced on this subject but it is not, I think, 
necessary to detail it. Briefly, what was done 
was to take on 444 gal. of petrol at London 
Airport, thus providing at least 510 gal. and 
probably more at takeoff, and to omit al- 
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together the weight of the engine stand 
blocks, etc. I have no doubt that this 
done quite deliberately and with Capt. Ma 
ger’s full knowledge—the reason being, 
course, that the weight of the engines then 
selves was considerable (they are put 


3,270 kg.—7,194 lb.—on the load sheet) and 


that if the weight of the stands et 
also shown it would have been quit 
possible to make Nice as the first stop 
out disclosing an overload. In other wor 
if the load was correctly stated, it w 
have been necessary to land at Lyons, 
incurring additional cost and increased t 
This is, of course, easy to understand if 
company was being run in such a wat 
to cut expenses to the minimum 

At the same time it is not to be supp 
that the overload can have been a 
factor in causing the crash. This ait 
if properly handled, ought still to hav 
able to climb on one engine, and the 
significance to be attributed to the over! 
is that it certainly cannot have redu 
Capt. Mayger’s anxiety and difficulti 
the final crisis 

As stated above, the crew consist 
Capt. Mayger, Altena and Howard. B 
considering their conduct on the final f 
it is necessary to consider their flying 
tory, fitness and training 

Capt. Mayger was a pilot of grea 
perience. He had flown some 13,000 hr 
BOAC and the R.A.F. Following d 
sal by BOAC he had worked for Da 
for five months and then entered th 
ployment of the company in May 
He was tested by Capt. Lloyd, th 
pilot of the company, on Apr. 13 
again on Aug. 29, 1958. From Ma 


| 


} 


} 


piston-powered Sikorsky H-34. 


\ugust, 1958 he flew 389 hr. for the com- 
iny, of which 135 were in a Viking. On 
Aug. 17, on a flight from North Africa 
ith Hatton and Boivin, he had felt dizzy 
ind Hatton had had to take over the air- 
raft, a Douglas DC-4. Capt. Mayger had 
escribed his symptoms as malarial and had 
iid that he had been unable to recognize 
other members of the crew. On reach- 
Hurn he had gone home to bed, where 
had run a high temperature due to an 
nfection diagnosed by his doctor as strep 
occal, and had not been pronounced fit 

il Aug. 26 
On Saturday, Aug. 30, he flew with 
\ltena in Juliett Echo, leaving London Air- 
rt at 1325 hr. and landing at Blackbushe 
fter a flight of 10 min. At 1635 hr. he left 
Blackbushe with a different crew and flew 
Paris, Nice and back to Blackbushe, ar 
ing at 0230 hr. on Aug. 31. After spend 
g the remainder of the night with friends 
ir Blackbushe he took off at 1000 hr. on 
morning of Sunday, Aug. 31 in a 
1C-4 and flew to Barcelona, returning to 


nt 


Blackbushe at 1925 hr. that evening, when 


travelled to The Wheatsheaf, near 


Basingstroke, to spend the night with his 


fe and child. Mrs. Mayger stated that he 
id 74 hr. sleep that night 
On Sept. 1 he reported for duty at 
slackbushe and flew to London Airport, 
ting Hatton on the way, and thereafter 
naining on the airport until at least 2000 
ind possibly later, when he went to the 
keley Arms Hotel for the night. Accord- 
to the evidence put before me, he had 
food that evening and only a small 
hiskey and soda before going to bed. He 
iroused about 0100 hr. in the course 
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C-81A CONTROL UNIT 


ARC’S NEW CRYSTAL CONTROLLED 
TYPE 15F VHF/VOR/LOC SYSTEM 


This is the latest development in the ARC line of VOR/LOC 
systems. The Type 15F system was designed using the R-34A, 
ARC’s new crystal-controlled receiver. Combining this unit with 
the new B-13A-1 Converter and the proven units of previous 
Type 15 systems, ARC offers you greater ease of operation with 
increased sensitivity and improved selectivity. The 15F gives you 
full coverage of all VOR/LOC navigational frequencies from 
108.0 through 117.9 mc plus communication frequencies between 
118.0 and 126.9 mc. See this new equipment at your ARC 
dealer now. 


Dependable Airborne Electronic Equipment Since 1928 


fivcraft Radio Corporation soonron, n. J. 


OMNI LOC RECEIVERS + COURSE DIRECTORS + AUTOMATIC DIRECTION FINDERS - 360 CHANNEL VHF TRANSMITTER-RECEIVERS + GLIDE SLOPE AND 
MARKER BEACON RECEIVERS - 10-CHANNEL ISOLATION AMPLIFIERS - INTERPHONE AMPLIFIERS - CABIN AUDIO AMPLIFIERS - OMNIRANGE SIGNAL 
GENERATORS AND STANDARD COURSE CHECKERS - 900-2100 MC SIGNAL GENERATORS - UHF AND VHF RECEIVERS AND TRANSMITTERS (5 TO 360 CHANNELS). 





of the search for the spares, when he was 
tound asleep i: bed with the light on and 
a small wireless playing, and told the pro- 
prietor to look fot himself or to ask Altena 
to look. The search which followed must 
have woken }\im thoroughly. The manager 
was unable to find the spares and called 
Altena, who likewise could not find them 
and spoke ot of the window to the com- 
pany’s drive; to tell him so. Capt. Mayger 
was called at 0315 hr. with coffee and a 
continental preakfast, but ate nothing and 
was late down. A post mortem following 
the crash s},owed that his stomach was en- 
tirely empty, and there is no doubt that 
he can haye had nothing to eat since at 
any rate le, ving Blackbushe on the previous 
afternoon, 

Pilot's Ability 

It is 1-cessary to consider whether his 
ability to fly the aircraft on the morning 
of Tuesd,y, Sept. 2, was in any way limited 
by lack .,f training in flying on one engine 
or by faj,gue. 

As to training: there is no doubt that 
any pil,t, however experienced, needs a 
six-mont|ily check in the various drills re- 
quired ,,, emergency. Such a check is re- 
quired |,y Article 18(4) of the Air Naviga- 
tion O,der 1954 and by Regulation 44 of 
the Aj, Navigation (General) Regulations 
1954. jc is normally called the six-monthly 
check,@since a pilot must have undergone 
this tit within the period of six months 
before flying a public transport aircraft, 
or twice within the 12 months before any 
such light, the checks being administered 
at intcfvals of not less than four or more 
than -ight months. 

I j,ave stated in a previous report, and 
the point has since been emphasized by 
M;. E. Faye, Q. C., in his report on the 
acy ijent sustained by Aquila Airways, that 
a pijot cannot be properly tested except on 
a «)ccial flight undertaken for the purpose. 
ly the case of a twin engined aircraft the 
(eck should involve a true stoppage of 
(qe engine and a landing performed solely 

ith the aid of the other, at least one such 

nding being carried out by night at any 
fic on alternate checks. 

It was established in evidence that prior 
six-monthly checks which 


1958 the 


oO 
Seen to have been administered to Capt. 


h 

aytervals. It 

of the company that proper checks were 
a 


“tt 


“a 


% 


Gayger were not in fact administered with 
orhe proper frequency or at the proper in- 

was, however, said on_ behalf 
Lloyd on 13 and 


applied by Capt Apr. 


again on Aug. 29, 1958. I turn to consider 
each of these tests. 
The first of these checks was said to have 


been carried out on Apr. 13, 1958 in the 
course of a positioning flight from Southend 
¥ (where freight brought from Hamburg had 
been delivered) back to the company’s main 
base at Hurn. The aircraft used was Juliett 
Echo and the flight is recorded in the 
journey log book, from which it appears that 
the aircraft took off at 1400 hr. in the 
afternoon and landed at 1435. The certifi- 
cate was signed by Capt. Lloyd with the 
comment “Nothing to worry about.” 

Capt. Lloyd told me that in the course of 
the flight he simulated a failure of the port 
engine—he did not suggest that the actual 
landing was carried out on the starboard 
engine only. He agreed that it was untrue 
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that the aircraft was loaded to the maxi- 
mum permissible landing weight, although 
he had so certified. The aircraft was in fact 
empty, save for the crew of four and per 
haps some ballast. ‘Turning to the details 
of the check, it will be seen that the form 
contains in the left hand margin a series 
of crosses against those items required in 
a check on a first officer and another series 
for the test on a captain. Capt. Lloyd 
agreed that he had failed to complete the 
form properly in the case of the item “simu- 
lated engine failure,” since he had failed 
to show which engine was cut out. Like 
wise, in the case of “landing with one en 
gine inoperative” he had so completed the 
form as to suggest that this was done by 
night, whereas in fact it was in the early 
afternoon and the other engine was not 
in fact inoperative. It was also incorrect 
that any overshoot had been carried out 
Capt. Lloyd said that an overshoot had 
been simulated as they were flying along, as 
he found that doing it in this way saved 
time. Capt. Lloyd himself agreed that the 
completion of the form was lax. Having 
listened to his evidence, I have the gravest 
doubt as to whether Capt. Mayger was sub 
jected to any serious test on this occasion 
and I am entirely satisfied that the test as 
administered provided no sufficient check on 
his ability to fly and land the aircraft with 
one engine inoperative. 


Improper Checkout 

Very similar criticisms apply to the 
second check of Aug. 29 and the certificate 
On this occasion the aircraft—a DC-4 (a 
four-engined aircraft)—was being flown from 
Hurn to Blackbushe on a positioning flight 
J invited Capt. Lloyd to produce any docu 
ment to confirm that the aircraft was carry 
ing a maximum load, but he failed to do so, 
and I have kttle doubt that it was not. On 
this occasion the aircraft took off at 210 
hr. and landed at 2125 hr., so that the 
check was in fact carried out at night, but 
reference to the details as completed shows 
that some items are said to have been done 
by day and others by night. Here again 
there was no suggestion that a true landing 
with one engine inoperative as opposed to 
a simulated landing was carried out and 
have little doubt that the whole test wa 
perfunctoty and of little value. 

It is perhaps permissible to compare th 
test carried out by Capt. Mayger 
Hatton on Sept. 1 during the flight fro1 
Blackbushe to London Airport and th 
certificate. It will be remembered that Hat 
ton had just joined the company, not ha 
ing flown a Viking for over four years, and 
that his competence to do so was to | 
established in order to comply with Regu 
lation 44 cited above. 

Capt. Bright, the chief pilot, told 
that he was responsible for detailing Capt 
Mayger to carry out the check in the cours 
of this flight. Of course, Capt. Bright kn« 
that this was a positioning flight with a view 
to loading the engines at London Airport 
and that the aircraft was admittedly 
lightly loaded. Capt. Bright gave eviden 
in the course of the Inquiry I conducted 
1957 into the crash at Blackbushe of 
Viking aircraft of Eagle Airways, G-AJBO 
On that occasion I found myself unable t 
accept his evidence as to the proper condu 
of a six-monthly check, it being clear! 


established that the check he had certified 
is carried out by night was in fact carried 
ut by day. In ordering the check on Hat- 
ton on this occasion Capt. Bright must 
have known, as also must Capt. Mayger, 
that a certificate to the effect that the air- 
raft was loaded to the maximum permis- 
sible landing weight would be untrue. 

It is well known that single engine prac- 
tice landings are not permitted at London 
\irport, so that the details as completed 
ire obviously misleading. Having listened 
to Hatton’s account of the manner in which 
this test was carried out with a simulated 
engine failure and a landing on both’ en- 
gines and to the evidence of Mr. Chouffot, 
one of the Ministry’s inspectors, I have no 
hesitation in finding that the test as ad- 
ministered was quite insficient to comply 
with the regulation and to establish Hat- 
ton’s competence to fly this aircraft. 

It is fair to Capt. Bright to say that he 
had repeatedly pressed for proper facilities 
to check pilots. He had urged to be al- 
lowed to arrange special flights for the pur- 
pose and his representations had been put 
forward by Capt. Lloyd to Capt. Kozubski. 
he latter had refused to agree, and Capt. 
Lloyd admitted that the company was in 
fact run to the orders of Capt. Kozubski; 
Capt. Bright said that Capt. Kozubski was 
‘the driving force”—adding “most business 
men are.” The short fact is that this com- 
a was being run in a manner designed 
to keep expense to the minimum and that 
proper checking and training facilities were 
delibe rately refused with this object in 
view. On this aspect of the case I must also 
refer to the position of Altena. He had had 
less than 1,000 hr. flying, of which only 

ibout 24 hr. had been in twin-engined air- 
craft. His employment with the company 
1s a probationary pilot dated from Satur- 
day, Aug. 30; it was suggested by Capt. 
Lloyd and Capt. Bright that his competence 
vas tested by Capt. Mayger on that date in 
the course of the positioning flight of 
Juliett Echo from London Airport to Black- 
bushe. On that occasion the actual flight 
isted 10 min., the aircraft landing at Black- 
at 1335 hr. It is to be observed that 
vhereas Capt. Mayger entered a note in 
the journey log book on Sept. 1 to the 
ffect that he had carried out a six-monthly 
heck on Hatton, no such entry was made 
n regard to Altena after the flight of the 
Aug 30. 


bushe 


Ability Approved 


Capt. Lloyd stated that after his arrival 
Blackbushe he had questioned Capt. 
Mayger as to Altetia’s competence and that 
pt. Mayger had told him that he was 
fully satisfied with the check and thought 
\ltena would be a good type to employ and 
vould be O.K. to go to Tel Aviv the next 
veek. Capt. Bright stated that he had 
poken to Capt. Mayger on the Monday, 
ilthough he could not remember at what 
time, and that Capt. Mayger had confirmed 
hat he had tested Altena’s competence 
ind found him satisfactory. He had then, 
hen giving orders for the check on Hatton, 
ziven Capt. Mayger two forms, one to be 
ompleted for Altena and the other for 
Hatton and had agreed that Altena should 
ict as first officer on the flight from London 

Airport. 
I do not believe that Capt. Mayger had 
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These weather items prepared in consultation with the United States Weather Bureau 


Some observations on a major weather problem in aviation 





Layer-type clouds—Icing conditions may extend Temperature— Heaviest icing usually occurs in 15°F. 
. rm 4 - . 
to 32°F. range. Therefore, watch should be kept for ice 


over broad areas in this cloud formation causing contin- 


uous ice build-up within the cloud layer. formation On aircraft when flying in clouds or precipita- 


Cumuliform and cumulus clouds— As contrasted to tion if outside air temperature is in or near this range. 
Remember, even in clear weather carburetor icing may 


be- 


layer-type clouds, icing in cumuliform clouds may be 


found at considerably higher altitudes. In the occur when temperatures are 


tween 20°F. and 70°F. and humidity 





tops of cumulus clouds, even with tempera- 


} 


be formed is high. Temperature of air passing 


tures above freezing, clear ice may 


at a dangerously rapid rate. This is especially through carburetor may dropas much 
true in such clouds formed over or near large as 60°F., causing frost to form and 


bodies of water. To tuemedcz restricting flow of fuel to engine. 











Forecast: Top Flight Performance with 
Mobilgas Aircraft and Mobiloil Aero! 





Plan your flight with Mobil. Use Mobilgas Aircraft and Mobiloil Aero— 
for top performance at all temperatures and in all weather conditions. 








been instructed to check Altena on the 
flight from London Airport, nor do I be- 
lieve the evidence of Capt. Lloyd or Capt. 
Bright that he said he had done so and 
found him satisfactory. The absence of 
any note in the log book in contrast to that 
made in the case of Hatton is significant. 
It is also curious, if their evidence were 
true, that the form for Hatton should have 
been completed and handed to him at 
London Airport, whereas the form for 
Altena was found in the wreckage uncom- 
pleted. I daresay that Capt. Mayger may 
have said that Altena was a good type and 
may have agreed to take him on the flight 
to Nice and test him in the course of it. 
Whatever may or may not have been said, 
both Capt. Lloyd and Capt. Bright knew 


perfectly well that the aircraft had flown 
from London Airport empty and any en- E la elma} 0 emeim af 
quiry must have shown that the flight lasted sees 


only 10 min. I am entirely satisfied that no 


ac eaghncte geamite » nye mccaplny vs IN RESEARCH and DEVELOPMENT, _ problems. And if it's manufactur 
ENGINEERING, PRODUCTION and ing you need, HMA‘s advanced 


short flight. It was admitted that the com- fm : 
pany was very short of flying personnel, and TESTING. From the smallest com- precision production methods and 


here also I have no doubt whatever that ponent to the most sophisticated equipment—recently expanded— 
the requirements of the regulations were missile system, Horkey-Moore are available for your use. Call 
being disregarded in the interests of the Associates provides fresh, impar- SPruce 5-1211 or write HMA today. 
commercial advantage of the company. tial approaches to your technical 

I have already dealt with the position of 
Howard, an airframe engineer, sent on this Ask for new HMA brochure 
flight after less than three weeks employ- 


ment by the company—a man who was not 

licensed to certify any work to the engines HORKEY- MOORE ASSOCIA TES 
of this aircraft and in regard to whom 
Hardy advised Capt. Mayger to “keep his 
finger on him.” 


Insufficient Checks 


To sum up: I am satisfied that the 
checks carried out on Capt. Mayger in 
April and August 1958 were insufficient to 
test his ability to deal with a true emer- 
gency involving the flying and landing of 
this aircraft on one engine. I am equally 
satisfied that no proper test as to the com- 
petence of Altena to act as first officer of 
this aircraft had been carried out before he 
took part in the fatal flight on the morning 
of Sept. 2 and that there is no reason to 
suppose that Howard’s experience fitted 
him to ,farm a member of this crew upon 
whom the pilot could rely. 

There can be no doubt that both Capt. 
Bright and Capt. Lloyd were fully aware 
of the fact that no proper check had been 
carried out to test Altena’s efficiency. It is, 
I think, a grave criticism of Capt. Bright 
that he should have allowed Altena to go 
as first officer, bearing in mind the criticism 
to which he had been subjected in my 
previous report 

The question of fatigue is important. 
Capt. Mayger had been ill from the 17th MINIATURIZATION 
until Aug. 26, when he was pronounced fit 
for duty. His doctor, who gave evidence, 
stated that there was no reason to suppose | 
that this illness should have affected him turized electromagnetic d 1 in the Inertial Guidance 
following his return to duty, even though saint ee te dinll sas n winletusizelion are tet 
his infection had resulted in a high tem / reenter tei ee ete ee iat 
perature for a few days : 

It is clear, however, that following his nade a Chaff 
return to duty and prior to the final flight sie tech: hia 
he had not been allowed the rest times re- | LITTON INDUSTRIES Electronic Equipments Division 
quired by Article 34F of the Air Naviga- | a 
tion (Fifth Amendment) Order, 1957. re: Serer 
Under the regulation no pilot is to be re- 
quired to make a flight in a public trans- 
port aircraft unless he has had at least 10 


24660 Crenshaw Boulevard «+ Torrance, California 





AERODYNAMICS - MECHANICAL - ELECTRO-MECHANICAL- PNEUMATICS - BALLISTICS - HYDRAULICS - ELECTRONICS 











We are far into new area turized and microminiae 


trie, Manager, Research 

















AVIATION WEEK, December 14, 1959 





TWX DE899 


USAC. 
TRANSPORT 
TRUCKS 

HAVE CARRIED 


V-2 

NIKE AJAX 

NIKE HERCULES 
TALOS | 

TALOS I 
MATADOR 

MACE 

LA CROSSE 
REDSTONE 
JUPITER 

JUPITER C 
CLASSIFIED 
HONEST JOHN 
LITTLE JOHN 
REGULUS | 
REGULUS Il 
DRONES 

QUAIL 

PETREL 

SPACE CAPSULES 
SOLID PROPELLANT 
RADIAL CYLINDER 
JET THRUST and 
ATOMIC ENGINES 
AIRFRAMES 
WARHEADS 
GUIDANCE 
RADAR 
PARABOLIC ANTENNAS 
RATO and JATO 
WEAPONS POD 


OUR FLEET TRAVELS 
10,000,000 
MILES A YEAR 


WRITE US NOW 


457 WEST FORT ST. 
DETROIT 26, MICH. 


WO 3-7913 











hr. rest since his preceding duty period 

On Aug. 30 and 31 he made a series 
of flights. Under the Air Navigation (Fifth 
Amendment) Order 1957, and under the 
provisions of the company’s operations 
manual designed to give effect to the 
order, a crew is to be regarded as on duty 
45 min. before scheduled time of takeoff 
and for 30 min. after landing. In the result 
he was on duty as follows: 

From 1225 hr. on Saturday, Aug. 30, 
until 0200 hr. on Sunday, Aug. 31. He 
accordingly became entitled to 14 hr. rest 
from 0200 hr. that morning. In fact, in 
breach of Article 34F of the order, he got 
7 hr. 15 min. before he again went on duty 
Under the order, if the period between 
two duty periods is less than 10 hr., the 
two duty periods are to be treated as one 
duty period. 

On Sunday, Aug. 31, he was on duty 
from 0915 hr. until 1955 hr., and since 
this duty period was to be treated as one 
with that of Saturday, he had been on duty 
for 31 hr. 30 min., a gross breach of 
Article 34E of the order, since the maxi- 
mum permissible flying duty period for a 
two-pilot crew is 16 hr. 

However, he was again on duty on the 
moming of Monday, Sept. 1, at any rate 
from 1325 hr., and owing to the trouble 
found at London Airport was evidently in 
the airport and consequently on duty until 
at least 2000 hr. He cannot have had 10 
hr. rest from the time he left the airport 
until he got back here, which on the evi 
dence was at about 0400 hr. BST on the 
moming of Tuesday, Sept. 2nd. In the 
meanwhile he had gone to bed without a 
meal and after drinking only a small whisky. 
I have already described the circumstances 
in which he was disturbed at 0100 hr. and 
the fact that he did not eat his breakfast 
and, as it would appear, dozed off again, 
since he was late down and had to be 
roused by Altena and Howard as the taxi 
was waiting. 

On the above bare statement of the facts 
it would indeed be strange if Capt. Mayger 
was not suffering from fatigue to a serious 
degree. 


Two Hours Sleep 


Altena had also had a disturbed night. 
since he had been roused first about 0100 
hr. to look for the spares and again soon 
afterwards when Howard came to bed, as 
they were sharing a room. Howard him 
self cannot have had more than about two 
hours sleep 

In short, this crew had not had the rest 
desirable, and to which indeed they were 
entitled under the regulations, before taking 
off in an aircraft whose condition was sus 
pect, overloaded in order to enable it to 
make a flight which was beyond its proper 
range with the load it carried. 

The gravity of this matter, and of the 
disregard of the regulations in the case of 
the rest time to which Capt. Mayger was 
entitled, became apparent when it was dis- 
closed that the company had been pro- 
secuted and convicted in May, 1958, on 
10 charges involving breaches of the regu- 
lations governing flight time limitations, 
and that these convictions involved both 
excess hours and insufficient rest accorded to 
pilots. 

That this prosecution had not affected 
the company’s policy to any serious extent 


is clear, since on Aug. 26, 1958, follow 
ing an investigation by the Ministry, \t1 
Branson from Headquarters and Mr. Stokes 
from the Southern Division of the Mijjis 
try interviewed Capt. Lloyd, Capt. Bryht 
and Group Capt. McDonald of the ¢,m 
pany’s London office and pointed out ;):at 
the spot check which they had carried jut 
disclosed three breaches of Article 34(E) 
involving excess hours and three invo}, ing 
insufficient rest. When the facts in m,-ard 
to Capt. Mayger’s insufficient rest are 4 on- 
sidered in the light of this interview nly 
four or five days before, it is ob, ous 
that the regulations were being delibe, ,tely 
disregarded. Capt. Lloyd explained th, he 
had spoken to Capt. Kozubski ,j,out 
breaches of the flight time regulation, be- 
fore the interview with the Ministry's offi- 
cers on the 26th but that Capt. Koz,)ski 
took the view that a breach was nwt a 
breach provided it was reported afterwards. 


Flagrant Breach 


I understood this to mean that th. ¢om- 
pany would report the breaches wth an 
explanation of why they had occun;d and 
thus expect to receive a dispensatio,, from 
the Ministry. No doubt this cours* might 
excuse an occasional and unint,.tional 
breach, but it cannot serve as any , «plana- 
tion of a series of flagrant breachc,, more 
especially as, so far as I am awar-, none 
of them had in fact been reported and 
indeed, as I am satisfied, the company had 
not the slightest intention of doing so. I 
understood from the Ministry’s officers that 
these matters were the subject of consid- 
eration with a view to prosecution when 
the crash occurred. I imagine that there- 
after action was deferred pendiny the in- 
quest. 

I turn to consider the circumstances of 
the final flight in the light of my findings. 

The state of mind of the crew is to be 
assessed in the light of Mr. Searle's descrip- 
tion of the aircraft at the thresh,,ld of the 
runway with Howard out on the },rmac ob- 
viously trying to observe whether there was 
any sign of an oil leak. 

At 0609 hr., after leaving Duns{old, Capt. 
Mayger announced that he had engine 
trouble, confirming his height at 7,000 ft. 
and his ability to maintain altitudy. It is, of 
course, possible that his engine treuble bore 
no reference to an oil leak. This seems im 
probable. It is also possible that he had no 
oil leak but that some instrument failure 
caused him to think so—there js no reason 
to think this likely. It is possible that there 
was an oil leak, and the fact that Mr. New- 
ton of the Investigation Branch found signs 
of oil sprayed from the starboard engine on 
the starboard tail plane when jrvestigating 
the wreckage, is an indication tht there was 
a true leak. It is also possible, as was sug- 
gested to me, that the engine was gulping. 

Gulping occurs as follows: this engine 
has a scavenge pump which draws oil from 
the sump via a filter and then passes it back 
to the tank for return through the engine. 
At one time it was common for the rather 
fine mesh of the filter to become blocked 
with carbon, in which case the oil, unable 
to percolate through the filter and subjected 
to the pressure of the entry of further oil, 
would be thrown up through the breathing 
exits of the engine. Alternatively this might 
occur if water got into the oil in quantity 
and collected in the sump. The probability 
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of gulping rests on the fact that it was at 
one time comparatively common in Hercules 
engines made prior to 1954 and normally 
occurred about 15 min. after takeoff while 
climbing and in cases where an engine had 
run about 900 hr. since its last overhaul. 

It is, of course, possible that this was the 
cause of the engine trouble, but I think im- 
probable. In the first place it is likely, al- 
though not certain, that the engine had been 
fitted with a wider mesh filter so as to render 
carbon blockage a most improbable cause. 
In addition, the Check I at Blackbushe 
showed the filters clean of carbon. Moreover, 
gulping can hardly be the explanation of the 
oil leak found at London Airport, which 
would seem to involve one gulp at the very 
end of the aircraft’s taxiing. Further, if this 
aircraft gulped at 7,000 ft. and was there- 
after merely throttled back for five minutes, 
I am satisfied on the evidence that all the 
oil in it would have been gulped away and 
that the engine would never have been 
found properly lubricated as it was after the 
crash. 

The record of the R/T message indicates 
no anxiety at this stage. My conclusion is 
that there was probably an oil leak apparent 
from the cockpit but that it was not con- 
sidered serious and accordingly Capt. May- 
ger merely throttled back instead of feather- 
ing the starboard engine. 

At 0616/7/8 Capt. Mayger was told he 
could set course from Dunsfeld to Black- 
bushe beacon and descend to 3,000 ft. to 
arrive at the beacon at that height. Perhaps 
the most remarkable feature of the flight is 
that at this point he made his course towards 
Epsom instead of towards Blackbushe; the 
magnitude of the error was 70 deg. 


Two Possibilities 

There are really two possibilities which 
can explain the course taken—incidentally 
the error is difficult to credit when one re 
flects on the experience of the pilot, the fact 
that he was flying in bright sunlight and had 
in addition a magnetic compass if he cared 
to refer to it. Firstly, either he or Althena 
simply tuned the ADF equipment to Epsom 
instead of Blackbushe, or there is an elabo- 
rate scientific explanation, namely that Capt. 
Mayger was misled by the Amsterdam bea 
con. It so happens that Blackbushe beacon 
was established some years ago operating on 
a frequency of 379.5 ke. and to an effective 
range of 15 naut. mi., interrupting its signal 
at intervals of eight times per minute by the 
code signal MB. Meanwhile, Amsterdam, 
which is a powerful navigational beacon with 
a frequency of 381 kc., transmits its signal 
interrupted at half minute intervals with its 
code sign PHA. If a set is mistuned towards 
Amsterdam at a point outside the 15 mi. 
radius of Blackbushe, the effect may be that 
the radio compass needle will be influenced 
by the Amsterdam signal and will show a 
false reading. If the pilot follows this bear 
ing he will fly an incorrect course and the 
error is likely to increase. 

It is not necessary in this report to de 
scribe in detail the scientific problems in- 
volved or the question of whether at the 
particular distance, if properly tuned, the set 
will enjoy the proper number of decibels 
over one microvolt per meter to ensure 
against this distortion. To put the problem 
very briefly, the ADF panel to which the 
pilot has to tune his set is rather above his 
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for holders of advanced degrees now exist in Boeing Wichita’s tremen- 
dously expanded long-range research and development. program for 
PHYSICISTS or ELECTRICAL RESEARCH ENGINEERS to conduct acoustics 
and noise control research supporting advanced designs; to analyze 
survival properties of advanced vehicles in present and future environ- 
ments; and evaluate the potential of vehicle defense proposals... 
ANTENNA DESIGN ENGINEERS to conduct research and development 
leading to miniaturization of antennas by use of loading dielectrics 
and/or ferrites... CONFIGURATION DESIGNERS to create military 
and civilian vehicle designs based on general missions param- 
eters... DYNAMIC LOADS ENGINEERS to conduct research 
in existing and future air/space loads... OPERATIONS 
AND WEAPONS SYSTEM ANALYSTS to estimate operational 
utilities of various devices under study by Advanced 
Design and recommended optimum design param- 
eters, using advanced (IBM-709) computer 
aids. Qualified engineers should 
communicate their interest in 
any of these top positions 
to Employment Manager, 
Mr. Melvin Vobach, 
Boeing Airplane Co., 
Department N16, 
Wichita 1, Kans, 
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BATTERY-HYDRAULIC SERVO SYSTEM 


SIMPLE, RELIABLE DESIGN 
General Electric has developed a pro- 
portional gas servo system for actua- 
tion control in high and low tempera- 
ture and radiation environments where 
hydraulic servomechanisms are un- 
desirable. Basically a force servo with 
position feedback and electrical sta- 
bilization, it has only three major 
components—an energy source, a 
valve-actuator, and a stabilizing am- 
plifier. 

By using gas energy directly, rather 
than converting it to hydraulic power 
first, the system can tolerate steady- 
state ambients of 1,000 F, and higher 
for short missions. In addition, the 
number of parts is kept at a minimum, 
simplifying the design and increasing 
its reliability. 

USES HOT OR COLD GASES 
The gas servo system operates effec- 
tively with hot gases from solid pro- 
pellants or liquid fuels as well as with 
compressed stored gases. Hundreds of 
hours of compressed air testing and 
many hot shots have been completed 
successfully. 
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Compact valve-actuator assembly has been tested repeatedly in closed loop 
position actuation system with flightweight solid propellant energy source. 


IMPORTANT BENEFITS 
This proportional servo offers signifi- 
cant advantages: 


1. High frequency response through 
pressure control rather than flow 
control. Demonstrated: 10 cps at 
90 deg phase lag, with 130-lb load. 
Higher response is possible with 
increased control bleed flow. 


. Minimum gas consumption through 
use of two-stage closed-center 
valve. 


. The system is flexible. Damping, 
stiffness and accuracy character- 
istics are controlled electrically, 
without change of hardware. 


. Poppet valves minimize leakage. 
Having no close-fitting sliding parts, 
they are well suited for high- 
temperature operation and lessen 
thermal shock problems. 


design minimizes 
and avoids 


. Symmetry of 
effects of G-forces, 
null shifting. 


Progress /s Our Most Important Prodvet 


ELECTRIC 


231-33 


NO STORAGE PROBLEM 
Because it is a dry system, the G-E 
gas servo eliminates virtually all the 
problems resulting from the static 
storage of liquids—-thermal expan- 
sion, leakage, evaporation. This re- 
duces maintenance and helps assure 
instantaneous readiness. 





For further detailed application 
information, contact your nearest 
G-E Aircraft Accessory Turbine 
Dept. representative. 
DAYTON 19, OHIO—M. C. Toth, 

2600 Far Hills Ave. 


GARDEN CITY, N. Y.—J. W. Babcock, 
600 Old Country Rd. 


LOS ANGELES 5, CALIF.—R. J. Sheehan, 
3325 Wilshire Blvd. 


MIDWEST CITY, OKLA.—T. A. Baldwin, 
213 P.O. Bldg. 


ST. LOUIS 21, MO.—F. T. O’Brien, 
Lambert Airport Bldg. 


SAN DIEGO 1, CALIF.—R. F. Cota, 
1240 Seventh Ave. 


WASHINGTON 5, D.C.—J. A. Kelly, Jr., 
777—14th St., N.W. 


WEST LYNN 3, MASS.—E. J. Chandler, 
950 Western Ave. 


WICHITA 2, KANSAS—L. E. Koontz, 
200 E. First St. 














head and is only marked at every 10 ke. It 
is obviously easy to mistune, and if he mis- 
tunes outside the area of 15 naut. mi., where 
protection is assured, he may find that his 
radio compass is pointing away from Black- 
bushe, with the result that if he follows it 
blindly he is flying off course. 

It is not possible to determine whether in 
this case Capt. Mayger and his crew fol- 
lowed the course they did because they flew 
towards Epsom through forgetting to tune 
to Blackbushe or because they mistuned in 
the direction of Amsterdam and were thus 
led gradually astray. 

At 0622 Juliett Echo was clearly informed 
that she was off course, and it is clear from 
the chart and from what followed that the 
crew had no idea how far off course they 
were but that at this stage QDMs were 
sought and that the aircraft began to exe- 
cute a turn to the west to correct the error. 
A remarkable feature of the R/T record is 
that the pilot does not seem to have relied 
at all on his magnetic compass which ought 
to have suggested his error long before he 
was warned of it. Any suggestion that the 
proximity of the Proteus engines might have 
affected this compass was disposed of in 
evidence. 

At 0625/6 the real crisis arose when Capt. 
Mayger found that he could not unfeather 
or maintain height. He had feathered at 
0616 by depressing the feathering button 
in the manner I have described. There can 
be no real doubt that either the button was 
held in, or more probably stuck in, with the 
result that by 0625—nine minutes later— 
the motor was burnt out. There is a warning 
light fitted which would normally show red 
if the motor was being run unduly. Ob- 
viously this cannot have been observed, pos- 
sibly due to the bright sunshine in which 
the aircraft was flying. Alternatively, but I 
think less probable, the motor may have 
been damaged in the course of the feather- 
ing checks on the various ground tests. 

I have already referred to the extraordi- 
nary feature of the pilot coming down from 
3,000 ft. to 1,000 or 800 without a word 
of warning to anyone. No doubt he thought 
that he was close to Blackbushe and could 
afford to lose height, but it is an almost 
inflexible rule that, if faced with a landing 
on one engine, an aircraft should maintain 
height until certain of the landing. It is 
also difficult to understand how the pilot 
could have failed to climb on one engine, 
even with an overload, from 1,000 or 800 ft. 
The answer can, I think, only be that he had 
lost flying speed while trying to talk on 
the R/T, tune the ADF equipment situ- 
ated as it is in an awkward position above 
his head, and fly the aircraft asymmetrically 
He may too have been lulled by the 
thought that he could safely let his speed 
down since he had in reserve the power of 
the starboard engine. 

As appears from the chart (p. 119), it was 
about this time that the swing to starboard 
began. The aircraft had lost height and 
speed and was virtually taking control. At 
0629/30 Altena took over the R/T and 
thereafter the messages were his. Bearing 
in mind his lack of training it is to be re- 
membered that his messages were clear and 
showed no sign of panic up to the end, a 
little over two minutes later. 

To sum up: it seems likely that the oil 
leak showed itself at 7,000 ft. but that 
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GROW WITH AIRESEARCH 
IN ELECTRONICS 


¢ AiResearch Central Air Data Computer for North American’s A3J, Navy's first 
ng with bombing, navigation, engine inlet 


weapon system, provides information 
cockpit instrumentation. 


control, radar, automatic flight control 


Expansion in electronics and electromechanical activity is creating excellent 
openings at all levels for qualified engineers. Diversified programs include 
Central Air Data systems on the Air Force B-70 and F-108, North American 
A3J and McDonnell F-4H, as as other commercial and military 
aircraft and missile projects. 

Openings in the following areas: 


FLIGHT SYSTEMS RESEARCH General p: © ELECTROMAGNETIC DEVELOPMENT Work with 
lems in motivation and navigation magnetic amplifiers requires knowl- 
air and space; required backgrou edge of electromagnetic theory, mate- 
rials and design methods. 

INSTRUMENT DESIGN Electromechanical 
design of force-balance instruments, 
pressure measuring devices, precision 
gear trains and servo-driven position- 
ing devices. Experience in electrical 
and electromagnetic transducers 
desirable. 

AIRBORNE INSTRUMENTATION ANALYSIS 
AND DESIGN Work involves solving 


problems in accuracy, response and 


in astronomy, phy sics, engineering 
DATA SYSTEMS RESEARCH Experience wi 
physical measuring devices usi 
electromagnetic, atomic, thermio 
and mechanical approaches. 
CONTROLS ANALYSIS Work in prelimina 
design stage involves servomec! 
nisms analysis and analog comp 
techniques. 
FLIGHT DATA COMPONENTS Analysis 
posal, design and development w 
in the following specialties: cir: environmental effects. 
analysis, servo theory, transduc 
transistors, airborne instrument . 
Send resume to: 


Mr. T. E. Watson 
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SYMBOL OF A NEW SERVICE TO AVIATION 


Frederick B. Ayer & Associates, Inc. is the world-wide aircraft center where airline operator or corporate 
user can complete all the complexities of an aircraft transaction. All types of Douglas DC-6s and Convairs, 
units or entire fleets, are offered for sale or long- or short-term lease, as well as a variety of other 


pressurized aircraft available through Ayer’s equipment exchange and trade-in policy. Ayer’s agree- 
ments with American Express and AiResearch provide world-wide financing, custom interiors or complete 
modifications. For Ayer customers there is also crew training, plus counseling on engineering, operations 
and insurance. Let this symbol of a new service to aviation be your symbol of complete satisfaction. 
Frederick B. Ayer & Associates, Inc., World-Wide Aircraft Center, 250 Park Avenue, New York 17, N.Y., MU 7-1800. 





it did not seem serious; it must be largely 
speculation as to why this aircraft took the 
wrong course. Apart from the technical 
matters to which I have referred it was an 
extraordinary error for a pilot of this ex- 
perience to make in the circumstances and 
despite the assistance of the sun and his 
magnetic compass. Equally extraordinary 
are the loss of height without warning and 
the failure to observe the probable red 
light warning of the feathering motor, and 
finally allowing the speed to drop so that 
he could no longer climb on one engine. 

I can conceive of no answer to these 
criticisms save that Capt. Mayger was fly- 
ing this aircraft in a manner which was 
quite out of keeping with his experience. 
I have little doubt that the explanation is 
that he was affected with fatigue to a very 
marked extent. He had been ill a few days 
before, he had had quite insufficient rest, 
the maintenance of his aircraft was sub- 
ject to grave suspicion, his crew was scarcely 
known to him and inexperienced. This 
man was put in a situation which no pilot 
should be required to face, and it is dan- 
gerous to criticize in detail his handling 
of it. 

The attitude of the company was remark- 
able. Those directors who gave evidence 
put the whole blame for this accident on 
the captain. It was said that the loading 
responsibility was his, and his the responsi- 
bility for taking off in the aircraft. He also 
had been responsible for testing Altena 
and in effect, as was suggested, had chosen 
his crew. They were not prepared to admit 
any criticism of their own actions or that 
the actions of this captain might have been 
affected by the policy of the company. 


Accident Findings 


In the light of my findings I now turn 
to answer the questions put by H. M. 
Attorney-General: 

Q. Who was the registered owner and 
who was the operator of the aircraft? 

A. Independent Air Travel, Ltd. 

Q. Did the aircraft have a valid Certificate 
of Airworthiness? 

A. Yes. 

QO. Had the aircraft been maintained in 
accordance with approved maintenance 
schedules as regards the airframe, the en- 
gine and the radio installation? 

A. (a) There is no evidence to the contrary. 

(b) No. I doubt whether the mainte- 

nance carried out at Blackbushe in 
in the course of the morning of 
Ist September 1958 was properly 
carried out. I am satisfied that the 
work performed at London Airport 
was carried out in disregard of the 
terms of the approved maintenance 
schedules by men who were not 
qualified to perform it and who were 
not licensed to certify it. 
No. There was no approved main- 
tenance scheduled although the par- 
ticular equipment had been installed 
in the aircraft for the better part 
of the year. 
s the aircraft properly loaded? 
There was a clear and deliberate 

breach of Regulation 33 of the Air 
Navigation (General) Regulations 
1954 

Q. Were the pilots properly licensed and 

experienced to carry out the flight? 


AVIATION WEEK, December 14, 1959 


. (a) Capt. Mayger was properly licensed 
and was an extremely experienced 
pilot, but I am not satisfied that his 
six-monthly checks to confirm his 
ability to handle this aircraft in an 
emergency had been properly car- 
ried out so as to comply with the 
regulations. 

(b) Altena was properly licensed but 
was not properly experienced. His 
competence had not been established 
by the company, who were accord- 
ingly in breach of Regulation 44 of 
the Air Navigation (General) Regu- 
lations. 

. Were the pilots suffering from fatigue? 

. Capt. Mayger certainly was. In_ his 
case following a number of breaches 
of Article 34(F) of the Air Navigation 
(Fifth Amendment) Order, 1957, he was 
required to fly in breach of Article 
34(B). I am not prepared to find that 
Altena was suffering from fatigue. 

Q. Did the Air Trafic Control Servic 

function efficiently and render all possibl 

assistance? 

A. Yes. I have not attempted to deal in 
detail. with the minor critcisms that 
were advanced. I am entirely satisfied 
that the Air Traffic Control officers not 
only did their duty but in fact did far 
more than they were strictly required to 
do and no possible criticism attaches 
to them. 

. What was the cause of the accident? 

. The aircraft was allowed to lose height 
and flying speed with the result that 
the pilot was no longer able to exer 
cise asymmetric control. While the above 
represents the final cause of this acci 
dent, I believe that the evidence war 
rants a finding that the true cause was 
the outcome of the chain of circum 
stances which I have detailed. 

Q. Was the accident caused or contribut 

to by any act or default on the part of a 

person or party? 

A. Yes. The pilot ought never to hav 
taken off in this aircraft which to his 
knowledge was overloaded and with a 
crew which he must have known were 
not of proved competence and at a time 
when he himself was suffering from fa 
tigue. He may or may not have known 
in addition that it had not been prop 
erly maintained. The manner in which 
he handled it, particularly in following 
the wrong course and losing height and 
flying speed must have contributed to 
the accident. The conduct of the pilot 
and the whole course of events which I 
have detailed were, in my opinion, con 
tributed to by the deliberate policy of 
this company, which was to keep its 
aircraft in the air and gainfully em 
ployed regardless of the regulations o 
of the elementary requirements whic! 
should enjoin consideration for the con 
ditions of working of its employees « 
the maintenance of its aircraft. I cor 
cur in the submission of counsel for th 
Air Registration Board that with a com 
pany so organized and with such an at 
titude to its responsibilities it is per 
haps only surprising that an acciden 
such as this did not occur before. | 
my judgmeat any responsibility of Capt 
Mayger is to be viewed in the light of 
his position as an employe upon whos 
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We are enjoying unprecedented 
success in the test flights of our 
HOUND DOG missile for the Air 
Force. We need experienced 
flight test engineers to assist in 
the preparation of flight test pro- 
gram plans and reports for this 
missile. Experience in field test- 
ing prototype and production 
missiles, systems and compo- 
nents under actual flight condi- 
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flight test and guidance analysis 
or related R and D experience is 


necessary. 


Write or send resume to: 


Mr. A. M. Cunningham, Mer. 
Employment Services 
12214 Lakewood Blvd. 


Downey, California 


MISSILE —/A\ 


DIVISION 44° 


North American Aviation, Inc. 




















/f your career interests 


* “e 
“ ogee 


mate le 


are in electronics and missi/e sciences 
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Many engineers and scientists who make continuing 
appraisals of their futures are investigating new professional 
engineering positions with the Orlando, Florida, Division of 
The Martin Company. Our unusual growth record has 
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neers who can manage and staff ambitious new programs. 


Because Martin Orlando has prime responsibility for 5 major 
weapon systems, you are offered many channels for growth. 
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shoulders an intolerable burden was 
placed. 

In the course of this Inquiry a number 
of matters were raised which were either 
suggested by counsel or appeared to myself 
and my assessors as deserving consideration 
with a view to recommendations. They 


are as follows: 


(a) The conduct of a six-monthly check. 

(b) Whether the limitations of Articles 
34(B) and 34(E) of the Air Naviga- 
tion (Fifth Amendment) Order 1957 
provide proper protection both for 
the public and the crew of a public 
transport aircraft. 
The risks involved in tuning ADF 
equipment to a beacon outside its 
service range. 
Whether any provision is required 
with a view to ensuring the preser- 
vation of records of maintenance or 
rectification work on an aircraft when 
carried out away from its base. 


I propose to deal with these matters 
seriatim. 


Six-Month Check 


In the report of Oct. 17, 1957 (C.A.P. 
1946) on the accident at Blackbushe to Vik- 
ing G-AJBO I made certain recommenda- 
tions with regard to the conduct of a six- 
monthly check and in particular that it 
should be conducted on a special flight, that 
in the case of a twin-engined aircraft it 
should include on at least every other oc- 
casion a landing with one engine inopera- 
tive at night and finally that steps should 
be taken to facilitate the checking of a 
company’s records. ‘These recommenda- 
tions were largely endorsed in the report 
of July 19, 1958 (C.A.P. 149) into the 
accident to Solent aircraft G-AKNU but 
have not, so far as I am aware, been im- 
plemented. 

The circumstances of the present Inquiry 
serve to reafirm their importance and I ven- 
ture to hope that they may receive further 
consideration. ‘These checks cannot be 
properly carried out in the course of an 
ordinary flight, simulation is no substitu- 
tion for real stoppage of an engine, nor for 
a real overshoot or a true landing with 
one engine inoperative. A system which 
makes it easy for a company either to omit 
the checks or to carry them out in a per- 
functory manner and difficult for any in- 
spector to ascertain the position ought not 
to be permitted. Certainly the loss of life 
involved in this accident and in that at 
Blackbushe might never have occurred if 
the pilots involved had received the proper 
tests which a true six-monthly check would 
provide. 

Articles 34(B) and 34(E) of the Air Na- 
vigation (Fifth Amendment) Order 1957: 
These articles provide a limitation on the 
flight time hours of the crew of public 
transport aircraft “for preventing excessive 
fatigue.” A public transport aircraft is de- 
fined in Article 73 of the Air Navigation 
Order 1954 as “an aircraft carrying passen- 
gers or goods for hire or reward.” The defi- 
nition in the Amendment Order seems to 
require reference to the above definition in 
Article 73. 

In the course of the hearing, a document 
described as Captain Mayger’s personal fly- 
ing log was put in. At a glance this appeared 
to show numerous flights in excess of the 


AVIATION WEEK, December 14, 1959 


flight times stipulated by the Articles of 
the Fifth Amendment Order. For exampl« 
on May 16, 1958, Capt. Mayger left Hurn 
at 1315 hr. in Juliett Echo, flew to London 
Airport, thence to Rome, and on to Athens, 
arriving at 0005 hr. on the morning of the 
17th. Forty-five minutes later he left for 
Lod, where he landed at 0435 hr. He had 
thus been on duty for 16 hr. and 35 min 
if the flight had terminated at Lod and 
should thus have had a rest period of 18 hr 

In fact, however, he took off from Lod 
after one hour and 15 min. on the ground 
and flew to Nicosia in Cyprus, and from 
there to Basra, which he reached at 122( 
hr. on the 17th 

I was informed by counsel for H.M. At 
torney-General that the company had satis 
fied Mr. Branson of the MTCA that the 
flight from Lod to Nicosia and thence to 
Basra was not a public transport flight as 
defined by Article 73 since the aircraft 
was not carrying either goods or passengers 
and therefore the excess over the 16 hr 
flight time permitted where two pilots ar 
carried in an aircraft was only 35 min. In 
many other instances where the flight times 
were grossly in excess of those permitted 
for a public transport flight and the aircraft 
returned to this country after long flights t: 
the Middle East and elsewhere with ni 
proper rest at any stage, the company wa 
able to show or Mr. Branson was com 
pelled to accept that the aircraft on th 
return flight carried no goods or passengers 
and that the requirements of the regulation 
did not accordingly extend to this flight 
Counsel for H.M. Attorney-General accord 
ingly conceded that in regard to these flight 
it could not be said that the provisions of 
Articles 34(B) and (E) were breached or an 
offence committed provided always tha 
the pilot had the rest time required b 
Article 34(F) before the next public tran 
port flight, ie. the next flight on whicl 
he actually carried passengers or goods f 
hire or reward. 

It is obviously ridiculous that a_ pilot 
should be allowed to fly an aircraft with 
load of passengers or freight for the max 
mum permissible flight time and thereafter 


ithout rest, should be required or allowed 
fly back direct to this country or to some 
ther destination simply because the aircraft 
s empty. Quite apart from the risk involved 
» the crew, the risk to the public on the 
ground is in my judgment quite indefensi- 
le. In my opinion, in addition to stipu- 
iting a minimum rest time before a public 
transport flight and a maximum flight time 
for that flight a minimum rest time must 
ilso be stipulated after it and before any 
ther flight whatever. I understood from 
ounsel for H.M. Attorney-General that he 
iid not dissent from this view. 


Risk Warning 


In the course of opening the case, H.M. 
Solicitor-General invited me to find that the 
ractice of seeking navigational guidance 
tside the service range of the wanted sig- 

il is undesirable. I agree, and I would invite 
ynsideration to the best method of warn- 
ig pilots of the risks involved. Assuming a 
lot is warned of the risk and is accord- 
ngly taking care to check the accuracy of 
guidance he is receiving from his ADF 
juipment by the other methods available 


to him, I see no reason why he should not 


tune to a beacon from outside its strict serv- 
range. The danger, in my opinion, really 
es when he does this without appreciating 


the risk he is running if he fails to tune 


urately or check the results by the other 
nethods available to him. 
The above recommendation will of course 
e largely obviated if effect were given to the 
ommendations contained in the report of 
July 29, 1958, (C.A.P. 152) on the accident 
Bristol Aircraft G-AICS. 
Article (17(8) of the Air Navigation 
der, 1954, provides: 
1) As soon as a Certificate of mainte- 
ince in respect of an aircraft registered in 
the United Kingdom which carries or is 
tended by the operator for carrying pas- 
engers or goods for hire or reward is issued, 
operator of the aircraft shall provide a 
ok (in this Order referred to as a “record 
defects”) for the purpose of recording 
lefects in the aircraft occurring during the 
eriod of vadility of such certificate of main- 


Mobile Solid Propellant Plant Developed 


Manufacturing of solid propellants in the field has been given a higher degree of mobility 
through system developed by Rocketdyne Division of North American Aviation called 


“QuickMix” (AW Dec. 7, 


p. 101). Pilot plant (shown on truck model) eliminates task of 


sending rocket boosters back to main plant for loading. Plant shown has 500-Ib./hr. capacity. 


149 





fee 


“" ae Gea 
oe are eee" 
He 


« re ter 
+ ae 


™ 


CHESSMAN ...1960 


New orders of power through Amplitron transmitter application. New 
frequency areas. Ferrite mechanisms. Sophistication in receiving and 
data processing techniques. This is advance technology at Raytheon 
Heavy Electronics. 

Developments in such areas are already incorporated in these Heavy 
Electronic long range radars, ordnance and communications systems: 


AN/FPS-28 800-ton warning system for SAGE network. 
96-voice channel pulse-code-modulation equipment. 
Two-gun MEMRAD Bright Display. 

AN/SPG-51 radar for Tartar Missile fire control system. 


tach development evolved from imagination . . . technical command... 
experience — the qualities we always seek. 

Select positions may be investigated by writing: Mr. Donald H. Sweet, 
“xecutive & Engineering Placement, Raytheon, 624V Worcester Road, 
Framingham, Mass. (suburban Boston). 
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HEAVY AIRBORNE SYSTEMS SANTA 
EXCELLENCE ELECTRONIC ELECTRONIC MANAGEMENT SIGNAL BARBARA 
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Sikorsky HSS-2 Conducts ASW Tests 


U. S. Navy anti-submarine warfare avionics gear tests are conducted by a Sikorsky HSS-2 twin turbine helicopter over Long Island 


Sound. Sonar ball is retracted into a well in the aircraft's under-fuselage; protuberance unde: 


tenance and the rectification of such defects. 

b) On the termination of every flight 
the person in command of the aircraft shall 
enter in the record of defects (1) particulars 
of any defects in the aircraft including its 
engines, components, accessories, instru 
ments, equipment, apparatus and their in 
stallation observed by him during the flight 
or reported to him, or (2) if no such defect 
has been observed by him during the flight 
or reported to him, a statement to that effect 
ind shall sign and date such entry. 

(c) After rectifying any such defect in 
the aircraft the person effecting such rectifi- 
ation shall enter in the record of defects 
particulars of such rectification and ‘shall 
sign and date such entry. 

(d) The operator shall either preserve 
each entry in the record of defects for a 
period of two years after the expiration of 
the period of validity of such certificate of 
maintenance or shall,,as soon as is reasonably 
practicable and in any case within six months 
of the expiration of such period, cause a 
copy of the entry to be made in the aircraft 
log book, engine log book or propeller log 
book, whichever is appropriate, kept in 
respect of the aircraft 
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e) If no copy of an entry is made in t 
appropriate log book, the operator shall 
soon as is reasonably practicable and in 
case within six months of the expiration 
the period of validity of such certificat 
maintenance, cause particulars sufficient 
identify the entry to be written in such 
book 

Article 20(6) defines a “flight” as 
lows: “Flight includes the whole of 
period occupied in transit from an aerodo 
to the aerodome of next landing from 
time when the aircraft is first in motio1 
the ground until the time when it com 
rest on landing.” 


Records Lost 

As counsel for the Air Registration Boa 
agreed the whole object of Article 17(8 
to ensure the making of the appropri 
entry after each flight as defined and 
preservation of the record of defects fot 
period of two years. Obviously this 
feated if instead of an entry being ma 
ifter each flight it is only made when 
aircraft returns to base or if, although 
it each landing, no duplicate is left on 
ground so that in the event of a cras! 


+} 


“9” is UHF antenna. 


lost. In this case, if any record was 
f the work done at London Airport, 
tal evidence was lost 
ng listened to the evidence and, in 
ilar, that of Mr. Norman Ebbutt, the 


nical director of the company, I have no 


t that the practice ot the company was 
id on a flight an engineer who was in 
ises not licensed to certify any work 
iintenance or rectification to the air 
\ny work done by this man was not 
rtified, if at all, only when the ai 
returned to base when a licensed 
eer would discuss with him what had 
lone and then sign the appropriate 
ite. 
rare cases no doubt the services of a 
d engineer available locally were made 
f, or a licensed engineer was flown from 
ynpany’s base to the airport where the 
ift was grounded, but the usual practice 
in aircraft had left base was to put the 
msibility on the pilot to decide whether 
t local help or call for assistance from 
vith the result that in the ordinary way 
inlicensed man did the work and the 
ift then continued its journey. 
butt appeared to justify this practice by 
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expanding 
corporate-sponsored 
program 

of advanced research 
offers outstanding 
opportunity to.... 


As part of a continuing program of scientific inquiry, the Research Labora- 
tories of United Aircraft Corporation are again expanding their activities. 


The record of this organization over the past thirty years has shown a con- 
sistent trend toward basic research, The present expansion is part of this 
pattern and offers Scientists and Engineers a unique opportunity ‘for 
creative work coupled with job stability. Independence of scientific think- 
ing and action are encouraged, 

Our unusual complex of supporting services includes: modern laboratories 
and equipment, the nation’s largest industrial digital and analog computing 
facility and a coordinated program for the design and development of 


advanced instrumentation. 
If you feel you can make creative contributions in the following fields of 


research ... 
Chemical Kinetics Gaseous Electronics Pi : - 
Fuel and Combustion Vehicle Trajectory and M ease write * 
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Analysis Materials Hartford, Conn, 
Space Mechanics Direct Conversion 
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...and if you are now limited to ordinary problems—only partially using 
your training and abilities—these openings should be of particular interest. 


RESEARCH....symbol of creative research 


OF fo he 


RESEARCH LABORATORIES 


UNITED AIRCRAFT CORPORATION 
400 Main Street, East Hartford 8, Connecticut 





an argument based on. the proviso to Regu- 
lation 49 of the Air Navigation (General) 
Regulation 1954, designed to cover the car- 
rying out of temporary repairs in emergency. 
lhe regulation does not define “emergency.” 
His argument was that once an aircraft had 
left its base it was ‘“‘en route” and accord- 
ingly any repairs could on the authority of 
the captain be treated as arising in emer- 
gency and be carried out by the unlicensed 
engineer and certified on return to base. 
Thus he suggested that having reached Lon- 
don Airport on Sept. 1 the aircraft was “en 
route” and it was quite proper on the 
authority of the captain for unlicensed engi- 
neers to effect repairs in the “emergency” 
and for the aircraft then to fly out to Tel 
Aviv and back as scheduled. 

It is, of course, when an aircraft has 
crashed that the record of defects any of any 
work of maintenance or rectification is of 
most importance. If Article 17(8) is to be 
of real value in such circumstances it is, I 
think, essential that a duplicate of each entry 
made after a flight should be left on the 
ground and that the requirement that the 
entry shall be made after each flight should 
not be avoided under the pretext that the 
circumstances constitute an emergency. It 
is perhaps even more important that, if an 
aircraft has to be repaired by an unlicensed 
engineer in circumstances which constitute 
a true emergency, it should not thereafter 
be flown further than to the nearest airport 
where the work done can be properly in 
spected and certified 

I would therefore recommend: 

(1) That in the case of the current record 
of defects any necessary amendment should 
be made to require that this record shall be 
completed in duplicate at the termination 
of each flight as defined by Article 20(6) 
ind that in each such case one copy only 
shall be carried in the aircrift and that ar- 
rangements shall be made to ensure the 
preservation of the record for two years. 

It may be useful to compare the practice 
in regard to load sheets where one copy is 
left on the ground. See Article 28 (4) (c) 
of the Air Navigation Order 1954 as con- 
trasted with Article 28 (6) (c). 

(2) The word “emergency” in the pro- 
viso to Regulation 49 should be defined as 
ipplying only to circumstances where an air 
craft for some reason bevond the control of 
the operator or crew lands at an airport 
where facilities do not exist to enable the 
requirements of Regulation 49 to be com- 
plied with and as extending only to a flight 
from that airport to the nearest airport at 
which such facilities exist. 


Radio, Radar Ruling 
Requested by FAA 


Washington—The Federal Aviation 
Agency has proposed a new ruling re- 
quiring agency approval of all airborne 
radio and radar equipment installed on 
aircraft operated by scheduled and sup- 
plemental airlines. 

The ruling will include such devices 
as airborne weather and doppler ra- 
dar. FAA said that these devices, al- 
though not required equipment, may 
have an effect on flight safety and thus 
should be subjected to FAA approval. 
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Talos fired at sea, prime armament for missile-age cruisers. 


for a prime opportunity in missiles! 


Go Midwest for outstanding career 
opportunities with Bendix Missiles, 
prime contractor for the U.S. Navy 
Talos—first line anti-aircraft weapon 
aboard missile-age cruisers. Take advan- 
tage of the wide range of engineering 
opportunities Bendix Missiles offers 
you right in America’s heartland! . 

The established success of Talos by 
Bendix Missiles, its prime contractor, 
not only assures permanence of the 
present program but has opened the 
door to other advanced missile projects 
that offer new and challenging job 
opportunities in design, development, 
testing, and manufacturing. 

Bendix Missiles, in addition to its 


lirect responsibility for Talos and other 
vanced missile projects, is a_ key 
ision of Bendix Aviation Corporation. 
he corporation-wide activities of Bendix 
ver practically every phase of advanced 
hnology with particular emphasis on 
stems design and development. Partici- 
ition in this highly diversified corpora- 
on effort is your further assurance of 
more secure future. 
Enjoy living in the Midwest and find 
matched job opportunities with Bendix 
Missiles. Grow professionally as well as 
incially. Take the first step today. 
Mail the coupon for your copy of the 
eresting booklet “Opportunities Abound 
Bendix Missiles.” 


Bendix ‘eveneee Missiles “Condit? 


PRIME CONTRACTOR 








Bendix Products Division— Missiles 

400F So. Beiger St., Mishawaka, Ind 

Gentlemen: | would like more information concerning opportunities in guided missiles. 
pportunities Abound at Bendix Missiles.” 
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Engineers 


Technically demanding 
assignments coupled with 

high growth potential in a young 
and fast-growing Sperry division 





First in flight control systems, Sperry has pioneered many 

significant “firsts” to make commercial aviation safer, 

more efficient... and military aviation more effective. 

Since 1912, when Lawrence Sperry flew the first airplane 

equipped with automatic controls, to the space-probing X-15, 

Sperry has provided flight contro] systems and instruments 

guiding both pilot and plane from take-off to touchdown. 

“usual engineering opportunities are available to qualified 
.gineers in many areas, including the following: 


Microwave Guidance Development 

Radar systems (ground, airborne, missile) * Radar Components 
(interrogators, transpondors, indicators and servos) ¢ 

Digital data systems (coding, decoding, display) 


Flight Control and 
Flight Instrument Systems 


Transistor Circuit Development * Gyroscopics 
* Systems Development * Electronic Components 
¢ Electro-Mechanical Components 


First in opportunity, the Sperry Phoenix Company is 

new and moving ahead fast! As a young Sperry Division, 

we offer you unlimited growth possibilities as man takes 

his first step into space. And, though young, we’re backed by 
the experience and stability of the entire Sperry organization = 
almost a half century of continuous growth. You'll work 

in a modern air-conditioned plant, side by side with 

some of America’s “name” engineers. 





Take Advantage of this Opportunity for Fast Growth and 
Advancement ...1n a Company that has a Sound Balance of 
Commercial and Military Projects. 


Please Address Inquiries 
to Mr. W. Roselius, Personnel Manager 


SPEARY exacm company 


P.O. BOX 2529 
PHOENIX, ARIZONA 


WHO'S WHERE 








(Continued from page 23) 
Changes 


Lynn C. Holmes, director of engineering 
operations, Stromberg-Carlson Division of 
General Dynamics Corp., Rochester, N. Y. 
Also: Frederick P. Ciambrone, assistant gen- 
eral manager, Stromberg-Car|son-San Diego, 
and Robert A. Franklin, manager of engi- 
neering. 

Jack Katzen, manager-engineering admin- 
istration and integration, General Electric 
Co.'s Missile and Space Vehicle Depart- 
ment, Philadelphia, Pa. Also: Otto Klima, 
manager of a systems engineering operation. 

Thomas A. McDougall, manager of proj- 
ect development, Lockheed Aircraft Inter- 
national, Los Angeles, Calif. 

S. George Lawson, operations manager, 
Semiconductor Division, Sylvania Electric 
Products, Inc., Woburn, Mass. 

Casper J. Breuer, director of administra- ° 
tive operations, and Bernard Berman, direc- 
tor of program operations, Ramo-Wool- 
dridge, a division of Thompson Ramo Wool- 
dridge, Inc., Los Angeles, Calif. 

George A. Rodney, director of the Test 
Division, The Martin Co.’s Denver, Colo., 
Division. Also: Raymond E. Geller, man- 
ager, Base Systems Department, Engineer- 
ing Division; Thomas P. Tierney, director of 
industrial relations. 

Edward R. Corvey, deputy director of 
planning, American Machine & Foundry 
Co., New York, N. Y. Also: J. D. Graves, 
acting general manager of the company’s 
\lexandria, Va., Division, replacing Mr. 
Corvey. 

Joseph L. Dickey, manager-Bomarc mis- 
sile seeker project, Air Arm Division of 
Westinghouse Electric Corp., Baltimore, 
Md 

Clarence S. Sorenson, manager of cus- 
tomer relations, Aetron Division, Aerojet- 
General Corp., Covina, Calif. 

John W. Dixon, manager of long-range 
planning, Convair (San Diego) Division of 
General Dynamics Corp., San Diego, Calif. 

Sanford Davis, manufacturing manager 
The Garrett Corp.’s Air Cruisers Division, 
Belmar, N. J. 

Joseph Carlstein, chief engineer, Ketay 
Department, Commack, N. Y., of the Nor- 
den Division of United Aircraft Corp. 

Dr. Charles L. Register, program man- 
ager-ALRI (airborne long range input) 
USAF contract, Burroughs Corp., Detroit, 
Mich. Knox Mcllwain succeeds Dr. Regis- 
ter as manager of Burroughs’ Great: Valley, 
Pa., Laboratories. 

Jack L. Bromberg, program manager-Nike 
Zeus activities, Douglas Aircraft Co., Inc., 
Santa Monica, Calif. Also: Paul Swan, as- 
sistant Zeus program manager. 

Anthony Del Duca, chief engineer, Met- 
rolog Corp., a division of Air Logistics 
Corp., Pasadena, Calif. 

V. M. Bennett, program manager-Army 
projects, Ryan Electronics, a division of 
Ryan Aeronautical Co., San Diego, Calif. 
Also: Arthur H. Attebery, chief of engineer- 
ing services. 

Dr. J. R. McCaughna, director of elec- 
tronics research and development, Broad- 
view Research Corp., Burlingame, Calif. 
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EMPLCYMENT OPPORTUNITIES 


— WITH A MODERN TURN OF MIND 


Johann Kepler proved that the planes of all the planetary orbits pass through t fer of the sun. 


Nearly four centuries later, his discoveries are helping us unlock the mysteries t of our own solar system, but of 
mytiads of others. 

/f you're a creative engineer of senior status and with advanced ideas, you can your hat at Goodyear Aircraft. We 
need you in astronautics, missile development and other programs* too many t tion 


And if you have some of the persevering spirit of Johann Kepler, we can use that Write: Mr. Charles Jones, Director 
of Technical and Scientific Personnel, Goodyear Aircraft Corporation, Akron 15 


*Rocket propulsion interplanetary guidance, advanced black boxes, crew es. Also in ground support systems for 


GOODFYEAR AIRCRAFT 
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missiles, radar structures, radomes, radiation research — to name just a few 





EMPLOYMENT OPPORTUNITIES 


EXPLORE 
NEW AREAS ATIBM 
IN RESEARCH AND 
DEVELOPMENT OF 





IBM's explorations in the semiconductor field include 
theoretical and experimental studies in basic semicon- 
ductor science as well as development of advanced devices 
and technologies. In one current research project, for 
example, a better physical understanding of the origin of 
the negative resistance 
characteristic of the 
Esaki diode is being 
sought. At the same 
time, development en- 
gineers are exploring 
applications of this device and have already pro- 
duced a new solid state oscillator of exceptional 
simplicity in the 3,000 megacycle range. Todate, 
this represents the deepest incursion into the 
microwave region via semiconductor electron- 
ics. In another project, an NPN double-diffused 
high-speed drift transistor has been developed 
that will greatly accelerate logical switching and 
high-power core driving. Both exploratory in- 
vestigation and development of these and re- 
lated electronic devices are expanding at a rapid 
pace at IBM. To further these programs, well- 
qualified specialists are required for all areas 

of device exploration. 


An outstanding education program heads the 
list of benefits available to IBM employees. 
You'll find that an unusual potential exists for 
rapid advancement, due in part to an exceptional 
record of company growth and in part to pro- 
motion from within. Working alone or on a small 
team, you will be asked to assume considerable 
responsibility in advanced technical projects. 
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TYPICAL PROGRAMS: 


Study of the fundamental photo processes in the 
wider gap III-V compound semiconductors. Abil- 
ity to take primary responsibility, functioning with 
minimum of supervision. 


Development of theory and technology of new, 
advanced solid state devices used in electronic 
computers. Theoretical device design and experi- 
mental proof of feasibility for a very high-speed 
transistor; P-N junction technology; surface 
studies. Optimization of semiconductor fabrica- 
tion technology. 


Physical investigations into semiconducting ma- 
terials. Study of the nature of the impurities in 
these materials, scattering effects, and trapping 
mechanisms. 


Analytical and experimental investigations in 
Avalanche Mode Switching Transistors for very 
high-speed applications in computers. 


Analysis and synthesis of circuitry applications 
for new semiconductor devices. Knowledge re- 
quired in electronic circuits; familiarity with 
computer problems and ultra-high-frequency 
techniques. Experience desirable in microwave 
applications of solid state devices. 


Laboratory facilities are located in Endicott, 
Poughkeepsie, Kingston, Owego, and Yorktown 
Heights, N. Y.; Lexington, Ky.; and San Jose, 
California. 


CAREERS ALSO AVAILABLE IN THESE AREAS... 


Applied math & statistics 
Circuit research 
Cryogenics 

Logic 

Magnetics 

Microwaves 


Qualifications: B.S. or advanced degree in one of 
the physical sciences—and proven ability in your 
field. 


For details, write—outlining background and in- 
terests —to: 


Mr. R. E. Rodgers, Dept. 52412 
IBM Corporation 

590 Madison Avenue 

New York 22, N. Y. 


® 


INTERNATIONAL BUSINESS MACHINES CORPORATION 


AVIATION WEEK, December 14, 1959 


EMPLOYMENT OPPORTUNITIES 


Investigate 
the Widest Variety 
of openings 
in recent years 


4t the Knolls Atomic 





Power Laboratory 


For the first time in recent 
years, current openings here ex- 
tend into disciplines generally 
considered outside of the tra- 
ditional nuclear areas. As a re- 
sult, excellent opportunities ex- 
ist today for men interested in 
entering the nuclear field for 
the first time, as well as for re- 
cent graduates and, of course, 
experienced nuclear engineers 
ind scientists. If you’ve been 
thinking of exploring profes- 
sional opportunities at KAPL, 
we suggest you make your initial 
inquiry today. 





Current Openings: 

Reactor structural design 

Primary & secondary systems design 

Reactor operation 

Heat transfer, fluid flow 

Shielding design 

Powerplant performance evaluation 

Powerplant & reactor instrumentation 

Powerplant & reactor controls 

Control drive design 

Electronic equipment development 

Experimental reactor physics 

Theoretical reactor physics 

Nuclear analysis 

Mass spectrometry 

Reactor materials development 

Process development ‘metallurgy 

Materials irradiations experiments 

Materials quality control 

Mechanical metallurgy 

Metallography 

Applied ceramics 

Chemical analysis, vacuum techniques 

Analytical chemistry, X-ray diffrac- 
tion 

Radiochemistry 

Corrosion technology 

Advanced engineering mathematics 
(PhD) 

Advanced numerical analysis (PhD) 

Mathematical statistics & design of 
experiments (PhD) 

Mathematical analysis & computer 
programming 

Computer operations 


U. S. Citizenship Required 


Forward your resume in confi- 
dence, ineluding salary require- 
ment. Please also state your 
job interests. Address: A. J 
Scipione, Dept. 64-WX 


Knolls Alomie Power Laboralriy 


Ortnarco rom ane oF 


GENERAL @® ELECTRIC 


Schenectady, N. Y. 
VMMECAMMECHTCHH@HHM@HC¢M!ea 
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THE MARQUARDT CORPORATION 


has an exceptional opportunity for an 


ELECTRONICS 
DEPARTMENT 


MANAGER 











Our Controls & Accessories Division includes a rapidly expanding 
nucleus group engaged in the development of electronic flight and 
engine control systems for extreme operational environments. This 
group is now achieving full departmental status, creating a new 
position — Manager, Electronics Department. You may be just the 
man to fill it. 

If so, you will join Marquardt’s Controls & Accessories Division 
in important work on Project PLUTO — USAF-AEC program for 
development of the nuclear ramjet engine. This program entails 
original work in high-temperature measurements and magnetic 
amplifiers. 


Other active programs include advanced studies and development of 
guidance and flight control systems, and power conversion systems 
for space flight control systems. 


As manager, you will also serve as your department’s technical 
sales representative — so you must have a demonstrated ability to 
meet and sell customers. You will, of course, be responsible for the 
department’s personnel, and for achievement of project objectives 
within assigned budgets. 

Here’s what you look like today. You’re probably over forty, and 
have already demonstrated your management capability. You’d like 
a more challenging assignment with greater responsibility. You 
have technical competence in electronic controls— you may have 
worked in such areas as flight control systems, engine control 
systems, guidance and flight control systems. Maybe you even have 
nuclear control experience. 

If you think you’re the man we need, we’d very much like to 
meet you. 

Write: Floyd Hargiss, Manager, 

Professional Personnel Dept., A-14 

The Marquardt Corporation, 

16555 Saticoy Street, 

Van Nuys, California alk. 


THE 


al 


Corporate Offices: Van Nuys, California CORPORATION 


Operations at Van Nuys & Pomona, California — Ogden, Utah 


Subsidiary: Cooper Development Corporation, Monrovia, California 





STRESS ANALYST 


ADVANCED ROCKET 
RESEARCH and DEVELOPMENT 


HERCULES POWDER COMPANY 
ALLEGANY BALLISTICS LABORATORY 
CUMBERLAND, MARYLAND 


Applicants should have graduate degree or 
equivalent experience in fields of (1) Pressure 
Vessel Analysis, (2) Composite Structure 
Analysis and (3) Plastic-Elastic Behavior of 
Materials. Familiarity with Shock and Vibra- 
tion Analysis helpful but not a requirement. 


The work is varied and challenging for 
persons having the ability to generate and 
direct testing programs and will lead to 
increased supervisory responsibilities. 


Submit resume with full particulars to: 


MR. W. D. LINKENHOKER 
HERCULES POWDER COMPANY 
ALLEGANY BALLISTICS LABORATORY 
BOX 210 CUMBERLAND, MARYLAND 














NEED 
ENGINEERS? 


An employment advertisement in 
the EMPLOYMENT OPPORTUNITIES 
SECTION will help you find the 
engineers you need. It’s an inex- 
pensive, time-saving method of con- 
tacting competent personnel for 
every engineering job in the Avia- 
tion industry. The all paid circula- 
tion of AVIATION WEEK offers you 
an opportunity to choose the best 


qualified men available. 
For rates and information 
write: 
7 


Classified Advertising Division 


AVIATION WEEK 


P.O. Box 12 
New York 36, N. Y. 
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EMPLOYMENT OPPORTUNITIES 





RESEARCH SCIENTISTS and ENGINEERS 
with MS, PhD or ScD 


The 
Academic 
Approach to 
Research 





...can it be transplanted to an 
industrial laboratory? 


YES... in its environment of free inquiry and 
in scholarly consideration of the work of quali- 
fied colleagues. 

This attainment is the experience of members of 
the Scientific Research Staff at Republic Aviation. 
Here, the initiation of original research is en- 
couraged and generous support is provided to 
demonstrate the validity of theoretical concepts. 
A preference exists for theoretical and experi- 
mental studies related to the many and varied 
disciplines of aeronautics and astronautics. These 
cover a wide spectrum of scientific research in 
its most active and interesting aspects. 

At the same time, more emphasis is placed upon 
bringing new theories into the realm of feasible 
engineering than would normally be found at an 
academic institution. 


THE PRACTICAL RESULTS OF THIS POLICY 


The fruitfulness of the research environment at 
Republic is evidenced by the advancements and 
developments continually resulting. One well- 
known example is the current research and 
development of the Plasma Pinch Engine (for 
interplanetary travel) conceived by members of 
the Scientific Research Staff. Other wide-ranging 
research programs concern such subjects as the 
theory of lifting fans, new sophisticated methods 
of structural analysis, advanced electronic sys- 
tems and techniques, space mechanics and nuclear 
physics, among others. 


SCIENTISTS AND ENGINEERS ARE INVITED 
TO JOIN OUR STAFF AS NEW RESEARCH 
CENTER NEARS COMPLETION 


Early in 1960, a new Research Center, including 
7 modern laboratories, will be completed to sup- 
port Republic’s expanding effort in research and 
advanced development. Existing areas of inves- 
tigation are being enhanced and new ones will 
be initiated. 


If your interests coincide with the work of such 
a group and you feel you can contribute to 
progress in any of the physical and engineering 
sciences related to aeronautics and astronautics — 
Republic would like to talk with you. Salaries 
are high, commensurate with talent and expert 
knowledge. 


IMMEDIATE OPPORTUNITIES EXIST FOR 
SCIENTISTS WITH APPROPRIATE RESEARCH 
EXPERIENCE AND ADVANCED DEGREES IN: 


NAVIGATION AND 
COMMUNICATION SYSTEMS 
ELECTRONIC THEORY 


ELECTRONIC CIRCUITS 
AND COMPONENTS 


NUCLEAR Puysics 
NUCLEAR PoWER 
NUCLEAR PROPULSION 


AERODYNAMICS AND 
FLum MECHANICS 


THEORY oF LirtTinc Fans 
APPLIED MECHANICS 

SPACE ENVIRONMENT 
MIsSIONS AND TRAJECTORIES 
Space Fiicut CoNnTROL 
APPLIED MATHEMATICS 
HyPERSONICS 

PLasMA DYNAMICS 


Write in confidence directly to: 
Dr. Theodore Theodorsen 
Director of Scientific Research 


aie STEP sst AVIATION 


Farmingdale, Long Island, New York 
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15 SECONDS 
AT 9000°R AND MACH 15 


How do you exactly simulate the flight of hypersonic missiles 
and space vehicles in the earth's atmosphere for realistic time 
periods? 
Up to now it couldn’t be done! 
But now CAL is developing and building for the Air Force the world’s 
first test device achieving temperatures up to 9000°R, speeds up to 
Mach 15 and test times as long as 15 seconds. 
In this Wave Superheater Hypersonic Tunnel it will be possible to 
examine the large scale models, materials, structures and aerodynamic 
problems arising in the hypersonic flight regime. 
For this and other significant research, the mechanical design of 
structures and equipment to withstand extreme temperatures and loads 
. and for advanced nozzle systems studies . . . we seek capable aero- 
nautical and mechanical engineers. To those who join us, we offer the 
opportunity to undertake research work most suited to their specific 
background and interests. Interested? Write today. Your inquiry will 


receive prompt, confidential attention. 


( \ CORNELL AERONAUTICAL LABORATORY, INC. 
nr of Cornel! University, Buffalo 21, New York 


J. V. Rentschier 
CORNELL AERONAUTICAL LABORATORY, INC. 
Buffalo 21, New York 


Please send me your professional employment prospectus, 
“A Community of Science."’ 





Street 





City : 














ADDRESS BOX NO. REPLIES TO: Bor No. 
Classified Adv. Div. of this publication. 
Send to office nearest you. 
NEW YORK 36: P. O. BOX 12 
CHICAGO 11: 520 N. Michigan Ave. 
SAN FRANCISCO 4: 68 Post St. 





POSITIONS VACANT 


Aircraft & Powerplant Licensed Mechanics: 
Requirements four years or more experience. 
Aero Industries, Box T, Sandston, Virginia. 


. + 





Aircraft Radio Technici Req 
three years experience or more on communi- 
cations and navigation on commercial Air- 
craft. Aero Industries, Box T, Sandston, 
Virginia. 


SELLING OPPORTUNITY AVAILABLE 


Eastern Pneumatic and Cryogenic Compo- 
nents Firm desires representation in follow- 
ing areas; Seattle, Wichita, Fort Worth, 
Kansas City, South Eastern United States. 
RW-3188, Aviation Week. 


POSITIONS WANTED 


| Sales Engineer. Familiar all West Coast 


aircraft, missile, major component manufac- 
turers. Presently located San Francisco Bay 
area. Graduate M. E. Available thirty days. 
PW-3053, Aviation Week. 


Single Muiti-Eng. Commercial 1000 hrs. 6 
yrs selling exp. Age 34. PW-3183, Aviation 
Week. 


Engineer, 12 years experience selling to gov't, 
can represent you at Florida missile bases. 
PW-3210, Aviation Week. 


Engineering Test Pilot—Desire position in 
engineering sales or similar type position 
utilizing administrative background. Three 
years testing experience on first line projects 
Experienced in high level handling of ideas 
carrying responsibility, and getting thing 
done. 3% years engineering. Age 33. Resum 
upon request. PW-3213, Aviation Week. 
Engineer, 14 yrs. experience. Bearings 
fasteners, controls, hardware, equipment, de 
sign. Seek position with future. Present sal. 
$11,300. PW-3252, Aviation Week. 


Versatile individual, licensed ATR Pilot, 
Flight Engineer and Navigator with over 
11,500 hours flying experience, no accidents. 
Proficient in international and domestic 
flight procedures, thoroughly qualified in 
Middle East and North Africa areas. Rated 
in DC-3, DC-4, Convair 240, 340 and 440; 
instructor experience in DC-3 and lighter 
aircraft. Currently qualified as flight engi- 
neer in Boeing Stratocruiser. Licensed Navi- 
gator with Atlantic and Pacific experience. 
Interested in a flying position with definite 
possibilities for the future, currently em- 
ployed. PW-3257, Aviation Week. 


FLIGHT INSTRUCTION 


Helicopter Flight Instruction. Private-Com- 
mercial-Flight Instructor-Mountain Curricu- 
lum. GI and Cal-Vet approved through 
Siskiyo Airways. Call or write Aetna Heli- 
copters, Etna, California. 


FOR SALE 


Aircraft For Sale. PBY Amphibian Aircraft 
© 9 4s completely converted Catalinas 
ideally suited for passenger-cargo work for 
immediate sale. For full particulars write. 
FS-3264, Aviation Week. 





Don’t forget the 


BOX NUMBER 


When answering the classified advertise- 
ments in this magazine don’t forget to put 
the box number on your envelope. It’s our 
only means of identifying the advertise- 


ment you are answering. 
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Professional Personnel! Requisition 


Research Engineers & Scientists 


ASTRO — Air-Space Travel Research Organization of The Marquardt Cor- 
poration — is expanding its facilities, its breadth of interest, and its 
organization — now offers exceptional career opportunities to research- 
minded scientists and professional engineers. 

Marquardt’s ASTRO Division offers creative researchers a unique 
environment combining unusually challenging active projects and a 
lively interest in new ideas. The result: opportunity for significant pro- 
fessional satisfaction. 

The men who qualify will join this long-range research group in its‘ new, 
ultra-modern research center at Marquardt-Van Nuys. The new facility 
includes a variety of specialized laboratories designed and equipped for 
applied research in the broad areas of advanced electronics, powerplants, 
direct energy conversion systems, optics, mechanics, data display, and 
systems simulation. From these laboratories will come the new products 
of Marquardt’s other Divisions. 








s 
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If you are a creative researcher — capable OPTICAL ENGINEER OR PHYSICIST 

of probing the future, originating new con- To establish an optical laboratory for the 
cepts, and analytically establishing their investigation of light transmission systems 
feasibility — you are invited to consider and the development of new concepts of 
the following opportunities: information handling systems. Experi- 


EXOTIC FUELS CHEMIST enced in physical optics and colorimetry. 


Experienced in fuels development and com- 
bustion process. Familiar with set-up and ELECTRO-OPTICAL SYSTEMS ENGINEER 
operation of laboratory concerned with fuel Establish and develop new concepts in 
handling, mixing and application. information handling field. To advance 
techniques in storage and retrieval systems, 
ENERGY CONVERSION SPECIALIST Will have the technical coordination of the 
Broad experience in energy conversion or fields of optics, electronics, colorimetry, 
energy addition in non-chemical power sys- and cyberneti 
tems. Knowledgeable in both mechanical 
and electrical systems. ELECTRONOPTIC ENGINEER 
AERO-THERMODYNAMICIST OR SCIENTIST 
For advanced air-breathing engine devel- Experienced field of photo-detection 
opment. Know or be familiar with internal devices and CRT tubes for research and 
aero, gas dynamics including dissociation development to further the state-of-the-art. 
and recombination, chemical kinetics, heat A knowledge of the information handling 
transfer. field is desiral 
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For additional information, please write: 
Mr. Floyd E. Hargiss, Manager 
Professional Personnel, Dept. A-12 


The Marquardt Corporation 

16555 Saticoy Street * 

Van Nuys, California . Ul] ‘ Mi 
CORPORATE OFFICES: VAN NUYS, CALIFORNIA ale CORPORATION 


OPERATIONS AT VAN NUYS & POMONA, CALIFORNIA=OGDEN, UTAH 
SUBSIDIARY: COOPER DEVELOPMENT CORPORATION, MONROVIA, CALIFORNIA 


, an Te xe FS Ee a a 8 i ag 
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ENGINEERS 


ments. 





SYSTEMS MAINTENANCE 


To determine and evaluate systems maintenance 
plans for interpolation into systems design criteria. 
Determine maintainability of electronic missile equip- 
ment under development. Develop, evaluate and par- 
ticipate in preparation of electronic support systems 
specifications. Conceive maintenance plans and phil- 
osophy for inspection and repair requirements. Opti- 
mization of systems studies dealing with maintenance 
techniques and procedures. 

Qualifications should include a scientific degree, 
preferably BSEE, with experience or acquaintance 
with electronic equipment design. Capable of using 
analytical approach toward maintenance and inspec- 
tion. Knowledge of electronic maintenance require- 


Write fully in confidence to 
Mr. E. A. Smith, Dept. 12-B. 


DEFENSE SYSTEMS DEPARTMENT 


A Department of the Defense Electronics Division 


GENERAL @ ELECTRIC 


300 South Geddes Street, Syracuse, N. Y. 











Engineers and Physicists 


Your talent and time 
in Minnesota, land of 


Send for free booklet 
with all the facts 


Even if you are not now planning a change 
in employment, you'll be interested in learning 
why it is that our engineers and physicists seem 
to accomplish so much more than many others. 
That's why we invite you to complete the cou- 
pon below and send today for all the facts about 
employment opportunities at the Mechanical Divi- 
sion of General Mills. 


Do you ask—have we hit upon some ex- 
traordinary motivational formula? No. Are our 
people geniuses with a super human devotion? 
Certainly not. But they, like you, are talented 
and creative. They appreciate professional free- 
dom. Challenging, non-routine assignments in 
advanced military and industrial projects. Op- 


Mr. G, P. Lambert, 

Manager Professional Employment 
Mechanical Division General Mills 
1620 Central Avenue, Dept. AW12 
Mimmeapolis 13, Minnesota 


Address 


SD: wrag o 60 uanelvee 0:0 Zone . 


! 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
te 


portunity to progress according to their capa- 


bilities. And financial 


security with one of the 


nation’s most stable companies. 


Then too, they 


appreciate the 


unhurried, 


friendly way of life in Minneapolis. They spend 
longer evenings with their families 
travel to and from work is easy, uncongested 
Their children grow strong and healthy in a 
wholesome environment. And they’re educated 
in fine, trouble-free schools with low pupil- 








| 


| 


go further | 
opportunity | 


because | 


teacher ratio. Many of our people live within | 


walking distance of a lake, park or golf course. 


A short drive takes them to some of the best 
hunting and fishing anywhere. 


But we tell you all about this in the free book- 


let. Send for yours today—especially 


like to move chead in any of these fields 


®@ Systems Configuration 


@ Electronic Circuit De- 
sign 
®@ Micro-wave Develop- 
ment 


@ Atmospheric Physics 
@ Transistor Circuitry 


®@ Advanced Digital Com- 
puter System Design 


MECHANICAL 
DIVISION 


@ Electronic Product De- 
sign 

@ Advanced Pulse and 
Video Circuit 
Development 

@ Advanced Inertial 
Navigational System 
Development 


@ Optical and Infra-Red 
Equipment Engineering | 


® Electron Optics 


General 


Mills 


if you'd | 


LENKURT 


has opportunities for 


e Communications 
Engineers 


e Development 
Engineers 


e Sales 
Engineers 


e Asst. Electrical 
Engineers 


e Engineering 
Writers 


Live and work on the 
Beautiful San _ Francisco 
Peninsula! 


Please call collect 
LYtel 1-8461 
or send resume to: 


E. Jack Shannahan 
Employment Manager 


LENKURT 

ELECTRIC CO.; Inc. 
1105 County Road 
San Carlos, California 








SERVICE MANAGER 


One of the largest aircraft distributors 
requires an experienced service man- 
ager. Prefer man with experience in 
light, medium and heavy aircraft who 
is capable of assuming responsibility of 
maintenance and electronics shop. 


P-3207, Aviation Week 


Class. Adv. Div., P.O. Box 12, N.Y. 36, N.Y. 











WANTED 
Aircraft Parts Salesman with knowledge of 
surplus Air Frame and Component Parts. 
Commercial Aircraft Parts Company 
4101 Curtis Avenue, Baltimore 26, Md. 
ELGIN 5-3300 
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ENGINEERS eSCIE 


MITRI non-profit organization 

formed under the sponsorship of the 

Massachusetts Institute of Technology, 

is directing its expanding technical 

capabil toward the design of an 

sf. ‘ rn) impro r defense system and its 
Origina ideas in integration with related civil /military 
systems. Within this continuing 

responsibility MITRE is investigating 

and experimenting with the feasibility 


Air Traffic Control if Space. ee 


Typical of these active-experimental 

sg id prograt Project CHARM (CAA 
Air Defense Integration High Altitude Remote Monitor). 
Live-tested with air traffic, data gathered 


by the program is being utilized in the 
design of wre sophisticated system 


are being developed at chen? 


@ Major improvements in both air traffic 
control and air defense through utiliza- 
tion of advanced equipments and tech- 


THE niques 


*® Joint use of data sources, computers 
and communications 


CORPO ATION e Methods of transferring data between 
the two systems 


Curren elopment of air traffic 
contri r defense integration includes 
real-t tal computer operations to: 


e Collect and sort flight plans 
® Detect potential “conflicts” of aircraft 


e Correlate radar and other data with 
flight plans 


® Track aircraft using flight plan and 
radar data 


If you a degree in engineering, 
mather or the physical sciences, 
and at rest—experience is not 
requi n air defense, air traffic 
remote monitor. The square symbol COMMS |-time computer, program- 
shows that the aircraft flight plan has invited to discuss career 
been correlated with its radar data. rt vith MITRE, 


Scope photograph of a CHARM 
computer-generated display transmitted 
over a 1,300 cps telephone circuit to a 


To arrange an immediate confidential intervie 
send resume to Dana N. Burdette, Personnel Director 


THE MITRE CORPORATION 


244 Woop Street — LEXINGTON 73, MassACHUSETTS 
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casio SEARCHLIGHT SECTION povernsinc 


BUSINESS OPPORTUNITIES EQUIPMENT - USED or RESALE 








FOR SALE | FOR SALE 


Cac mart || 


A orF and T Category | AIRCRAFT 


Passenger or Cargo also 


Immediate Delivery ] | PRATT & WHITNEY 
INTERNATIONAL AIRCRAFT R2800 CBI 6/17 ENGINES 


OCKHEED AIR RMINAL, RBANK, CALIF 
= so oo ? THE FLYING TIGER LINE INC. 
CALL TRIANGLE 9-5378—CABLE INTERAIR 
| Burbank, Calif. 








HILLER HELICOPTER 
Modernized UH12B with complete agri- 
cultural spray equipment. Attractively 
Call or Cable priced. Low time. 


mona ouy EAST COAST AVIATION CORPORATION 
Tel: TRiangle 7-3411 Cable: Flytiger emasae Fa dnounieet 


TRADES ACCEPTED 
BROKERS WELCOME 

















Lh dedilietieivaliveiertretaenl : A 
i Excellent Domestic - U.S. FAA Certified C-47'S open Shee DC-3’S 
| A 


CONVAIR REPAIR OVERHAUL MODIFICATION 
3 4 0 / 4 Lt] egeuer~  taeenapene 


for airlines or converted 
to your specifications 12820 Pierce St. Pacoima, Calif. 
as @n executive 
IMMEDIATE DELIVERY 
LEASE, FINANCE 
TRADES CONSIDERED 
Inspection East Coast, U. S. A. 
PRICE: $385,000 
CALL, WRITE OR WIRE 
WILLIAM C. WOLD ASSOCIATES 
551 Fifth Avenue, New York 17 
Mu 7-2050 — Cable: BILLWOLD 
ae eee eS eee ee 


FOR SALE E-50 TWIN BONANZA 


1952 B |WANTED ORIGINAL OWNER 
eec tra i Completely equipped with radio, instruments, auto- 
? pilot and extras. Best maintenance. 1030 T.T., 


Available now. Now $59,500. 
co CHIEF PILOT 


Serial No. A-847. Excellent Condition © bd ° NTACT: 
Low time engines, Hydramatic Propellors, 80 will en ine alreta BRUNNER AND LAY INC. 
gal. nose tank, windshield wipers, fire detectors 9300 King St., Franklin Park, Illinois 
in engine nacelles, and radio compartment. ARC Gladstone 5-3232 


Dual ARC Omni, CO-1 Course Director with slaved CASH 
ets Cer renteas ||| ON TERMS: OXYGEN EQUIPMENT |] 
Seat inlartor with fa We are not brokers SALES & SERVICE 

glass tail wheel doors. Assorted Spare Parts | REGULATORS — MASKS — VALVES 


included. | 

Price $42,000.00—Contact R. F. Hinds ||| GRAUBART AVIATION, INC. PORTABLES & CYLINDERS 
FIXED INSTALLATIONS 

THE CHEMSTRAND CORPORATION Mohawk 4-6260 GOV'T. APPROVED REPAIR STATION 


Decatur, Alabama Elgin 3-7554 PRUDENTIAL PLAZA CHICAGO, ILL. RP AERO Phone: Onegen 9-116 
EL SEGUNDO, 


Sole 
Overhaul 


Phone EM-9-1283 








FOR SALE: 


Wright 1820-76B for Learstar 


Complete with Mags, carburetor and harness. 
No time since rebuilt by Grand Central. 

Address reply to R. A. Mayes, Solo Cup Co. 
7431 East End Ave., Chicago 49, Ill. 





4 


















































NEW/SURPLUS AT 401 ADJUSTABLE 
INTernational A.B.C. 


STOP COUNTERSINKS iii — Sete & Conestneste , “ 
cual fraction of original ~~ / C-47 CARGO PLANE, BY CLIENT SEARCHLIGHT 


FEATURES: Write or wire (no tel. calls) full details 
a Easily adjusted lock collar Pars. ‘si aaah Opportunity Advertising 


@ 7/16” x 100° high 

speed cutter f —to help you get what you want. 
@ interchangeable pilot y ; h 

type (additional pilots ae FOR SALE —to help you sell what you no 

c eac / 

(additional pilots 25¢ each) / fi SUPER 18 BEECH longer need. 
Total time 1500 hours—excellent condi- 
Send check or tion—complete airline radio dual instru- Take Advantage Of It 
mentation with spares. One owner since For Every Business Want 


money order — 
Chief Pilot C. S. HENRY wr: : ha 
USATCO Box 228, Elmont, N.Y. Phone: LEHIGH 5-4685, New York, N. Y. Think Searchlight First 
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we INT-ABC 
© Oilite thrust, bearings 3027 BROWN ROAD ST. LOUIS 14, MO. 
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| ELECTRONICS: Over, on and under... 


Electronic and 
Electromechanical 


SYSTEMS ENGINEERS 


Openings are waiting for you at 
\utonetics 
in 
Systems Research and 
Development 
on 
Integrated Systems involving 


the following equipments: 


Radars 
Inertial Guidance 
Digital Computers 


Flight Control Equipment 


Opportunities have never been 
of Auto- 


the engineer with 


better in the history 
netics for 
sound technical competence in 


the above fields. 


Advanced degrees preferred, 


with four to ten years’ broad 
experience in the above or related 


fields. 


Send your resume to: 

Mr. B. D. Benning 

Manager, Employment Services 
Dept. B-123 

9150 East Imperial Highway 


Downey, California 


Autonetics 4) 


A Division of North American Aviation, Inc 

















LETTERS 





Tip Vortices 


In reference to the recent lightplane ac- 
cident report in your magazine concerning 
the effects of wingtip vortices of C-124 air 
craft (AW Nov. 9, p. 133), careful perusal 
of the report failed to disclose any recogni 
tion further “blunted” by the wingtip 
heater pod, Also, these heaters dump ex 
haust gases directly into the wingtip air slip 
stream. 

I have no idea of how much or how littic 
the presence of these heaters and effluent 
hot gases would affect the dimensions, in 
tensity, and tenure of post aircraft passage 
It is possible, however, 

vortices may _ take 
turbulence which 
time and 
considerations 


wingtip vortices. 
that in stable air these 
on a_ self-generating 
would far exceed the 
the current “leeway” 
by private pilots 
Any further ideas on this subject? 
Joun P. Meacuer 
Lusby, Md 


scope of 


given 


Job Survey 


My compliments to you on your report 
of the job survey in the Nov. 16 issue (p 
123). I am pleased to be assured that 
my failure to get response from personnel 
administrators on job applications has not 
been entirely due to my own shortcomings 
Although my _ background includes a 
Master of Science degree in engineering 
and two years’ experience, I found it 
necessary to join the first company which 
would offer a job—one for which I am 
not properly trained 

ELECTRICAL ENGINEER 
Los Angeles, Calif 


Congratulations on the article in the 
Nov. 16 issue (p. 123) concerning recruiting 
practices! I find that Aviation WEEK 
shows more attention to the professional 
status and effective use of engineers than 
do any of the publications of the 
“professional” engineering societies to which 
I belong. If the larger companies were 
really to use effectively all the engineering 
talent they already have on board, 
could they stop recruiting, they could releas« 
half the people they now have 

I suggest that the so-called personnel men 
find trips to all parts of the country to mak« 
first contacts more interesting and enjoyable 
than the routine follow-up and the real 
personnel work needed to keep peopl 

Mervin E. FRANK 
Beverly Hills, Calif 


three 


not onl 


Ihe runaround that employers give to 
scientist-engineer applicants may be a part 
of the Great Leveling Process—but only 
insofar as everybody treated about 
the same way. The employer who gives 
the runaround to engineers and 
ilso gives the same runaround to 
other sort of applicant 

here is no wall of 
between the technologically 
the one hand and administrative personnel 


gets 


scientists 


every 


misunderstanding 
advanc ed on 
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Aviation Week welcomes the opinions 
of its readers on the issues raised in the 
magazine’s editorial columns. Address 
letters to the Editor, Aviation Week, 
330 W. 42nd St., New York 36, N. Y. 
Try to keep letters under 500 words and 
give a genuine identification. We will 
not print anonymous letters, but names 
of writers will be withheld on request. 


on the other. It is true, of course, that 
administrative personnel sometimes get tired 
of the pretentious manner in which scien 
tists use the cant phrases of their pro- 
fession to try to make it seem mysterious, 
but there is no lack of understanding. 
On the contrary, in my firm our engineers 
are not pretentious and our administra 
tive people are not jealous of them, and 
the result is that we have pretty good 
mutual understanding. 

Where a runaround is given it is basi 
cally due to the indecisiveness of top 
management and the unwillingness of top 
management to provide the personnel 
executive with the necessary staff with 
which to treat applicants at least as «ell 
as the sales department treats customers. 
One hears of many instances in which a 
recruiter oversells his company, or over- 
fills his quotas; cases in which a depart 
ment head offers employment and_ then 
has to retract the offer because top man 
igement changed its mind; and on and on. 
Keeping up with the gyrations of planners 
who determine manpower requirements by 
“scientific” means sometimes drives person 
nel men crazy. The plain truth is that 
in the recruiting of personnel, as in nearly 
everything else, vou are forced to wonder 
how the average large organization manages 
to stav in business. 

I recently had 
publication in order to advertise for cer 
tain non-technological personnel, and was 
pleased to note that with every answer 
vou sent us you included a printed slip 
to the effect that we should show the 
applicant — the minimum courtesy of 
icknowledging his application. We 
didn’t need the reminder, but we were glad 
to see it anvhow 

INDUSTRIAI 


occasion to use your 


RELATIONS MANAGER 
Miami, Fla 


Pilot Physicals 


In Mr. 
Cook’s story (AW Nov. 23, p. 150 
is one fact of which he is apparently not 


Robert 
there 


I'rimble’s rebuttal to 


ware and that is the laxity in the six 
month physicals that airline pilots undergo 

Being an airline pilot myself, and a sup 
porting member in good standing of ALPA, 
I cannot condone some of the semi-annual 
trips to the flight surgeon that have become 
known as rigid physical standards for airmen 
\fter a recent such examination, I objected 
violently to the examiner for having learned 
so little about my own well being for the 
$15 fee. Needless to sav, this, my first visit 
at this particular production mill, was _re- 
ported to the FAA. Acquaintances of mine 
are known to travel from one coast to the 
other twice vearlv to assure themselves of 


passing a Clas, I. True enough, years alone 
are not adequate criteria for determining the 
fitness of a pilot, but without mature re- 
sponsibility on their part, and that of the 
examiner, it is the only protection the 
public has. ‘Tlie recently established require 
ment for electro-cardiographs was a big step 
forward, but far from the complete answer. 

AIRLINE PILo1 

Marietta, Ga. 


Cal Tech Chief 


May I suggest the desirability of a little 
more accuracy in your Washington Roundup 
of Nov. :23. My boss President Lee A. 
DuBridge would probably be even more sur- 
prised than | to learn that Millikin (sic) was 
president of Cal Tech. 

C,; arK B. MILLIKAN 

P;ofessor of Aeronautics 

California Institute of Technology 
(Aviation, WeeEx’s apologies to President 
DuBridge and Prof. Millikan, also to Dr. 
Jerome W icsner who is a director of Hermes 
Electronic Corp., not Raytheon, and Dr. 
Emanuel [Piore who is research director of 
Int’l. Business Machines Corp.—Ed.) 


Patent Paradox 


Why should corporations object to work- 
ing und«r rules that they have imposed on 
their enjploves for years? I found the 
situatio;, reported in “NASA Issues New 
Regulations On Space Act Patent Waivers” 
by Craiv Lewis (AW Nov. 16, p. 39). to 
be rather paradoxical. The corporation, 
when working for NASA, under contract, 
and with its activities directed by NASA, 
fails to see why it should surrender its 
patent iights to the government. Yet this 
same co¢poration, when employing an en 
gineer, makes employment conditional upon 
the surrender by the employe of his patent 
rights on any invention conceived while 
workit; inder contract with and _ with 
direction from the corporation. 

I t)enk that any relaxation of the rules 
conceming patents under NASA contract 
shoul be made under this provision—that 
any Changes in the patent relation between 
NAS.\ and the corporation shall also apph 
to th. patent relation between that corpora- 
tion and its employes. 

An idea or an invention cannot be con 
ceive) by a government agency, nor by a 
corporation, but only in someone’s mind 
It secis equitable to make a patent public 
property when the work of invention is 
finanted with public funds and it is in the 
national interest to do so. If the govern 
ment must grant economic leverage, in the 
form of a patent, it should be to the 
person who conceived the idea. It should 
not be granted to the corporation which 
forced that person to surrender his patent 
right under the same circumstance and 
with the same relation as the government 
now has with the corporation engaged in 
NASA work. 

Joun F. Peters 


Los Altos, Calif. 
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...the X-15 


...and Fluoroflex-T hose 


FLUOROFLEX-T, the original hose of Teflon, not only delivered superior 
performance in pre-flight tests, but also has a solid reputation of reliability 
in more than five years’ service on aircraft and engines... good reasons 
for its use in advanced aircraft exemplified by the X-15. 


=. 
: 


Only experience and careful quality control can provide the best in Teflon. 
Resistoflex specially compounds and processes the virgin Teflon resin 

to insure uniform, high density tubing with low crystallinity for maximum 
strength and flexibility—good reasons to specify Fluoroflex-T whenever 
you have problems in flexible hose assemblies. Write Dept. 401, 
RESISTOFLEX CORPORATION, Roseland, N. J. 


4é 


®Fluorofer is a Resistofier trademark, reg., U.S. pat. off. *Tefion is DuPont's trademark for TF E fluorocarbon resins 


a Originators of high temperature fluorocarbon hose assemblies. 
esistotfle 


ROSELAND, NEW JERSEY - WESTERN PLANT: BURBANK, CALIF. - SOUTHWESTERN PLANT: DALLAS, TEX. 
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=” W FASTENER GUIDE 


. 


‘ 


for Spacecraft, Missile and 
Power Plant Engineers with high 
temperature assembly problems 


New ESNA® 80- page guide reflects fifteen years 
of research and design experience as the original 
producer of high temperature self-locking nuts 
for the gas turbine industry. 


INDEX PROVES CATALOG’S VALUE: 


Section !—First 17 pages contain a resume of techni- 
cal data pertaining to high temperature terminology 
and such phenomena as stress rupture, creep, relaxa- 
tion strength and other vital subjects you should con- 
sider before specifying. 

Over 50 pages of fully detailed standard drawings... 


Section 1!—Fasteners for use to 900° F. 





Section 1l—Fasteners for use to 1200° F. 








Section IV—Hign performance fasteners for use to 
1200 ° F. ; 











‘ . 
Sectiii V—Fasteners for use over 1200° F, 
‘ 


. 


* a 











Sectiys Vi--General production and design data cov- 
eringane use of shank nuts for internal bolting appli- 
Catio;,in gas turbine engines. 

\! 

i, 

as 
Sectig? Vil—Design data covering the application of 
circuly gang channel on gas turbine flanges. 











ELASTIC »yOP NUT CORPORATION OF AMERICA, 
Dept. $4. 1225, UNION, NEW JERSEY 














Please se:ty me now ESNA High Temperature Design 
Catalog #ho18. 














Name \ ak 





MAIL COUPON TODAY! 


Firm. i 





Address__._ 





ELASTIC STOP NUT CORPORATION OF AMERICA 


City State. 
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